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MONITOR WELL CONSTRUCTION
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MONITOR WELL CONSTRUCTION
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MONITOR WELL CONSTRUCTION

Location: L emonr—Kemz I/

Site No. :

Well No. : & /02 &

Top of Protective Cover
Top of Casing — === =—=———

e —)

I (.Z&) Prepared by: Db el e

Depth (Elevation)

Ground Surface

Surface cap N

Bentonite seal

Screen

Y
Total length £.0 L~

Cap length ——— 243 _ ___|

7

V4 w—

___(—9.7? )

——(22F )

_____(_LL&L_)

_____(_ﬂué’_)
___( /3.73__’_'_)

Bottom of casing

Packed with _perl. fand
cemenT wi T 52
benTiaTe.

Packed with £a, 72,/ /=

- ! ’”

Packed with # ¥ o4 .

S.leca -.S-&ﬂd.

Flutbed Sx

i

———— Bottom of boring — ——-—

_( 72.15

Pipe: Type and quantity‘?’c J7s cnless f/;e{ /‘ﬁ.;[,j'afhf'ﬁce .ol ";/GLQI;‘( Lo 416

M SThalese sToel Scree

r2’ cewﬁ['/o'r-cs'u- JaLhL/ /=5 fr5¢

133251892, m‘f_.‘ﬁ_i'_.‘.uu"f ""&“’!c/ Locoa 3 90 s 7k w2,



MONITOR WELL CONSTRUCTION
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MONITOR WELL CONSTRUCTION
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1.0 INTRODUCTION

This Technical Memorandum presents the results of the Soil Gas Investigation conducted as part
of the Phase I, Task 1 activities of the Remedial Investigation/Feasibility Study (RI/FS) for the
Lenz Oil site. The site is located at the northeast quadrant of the intersection between Route 83
and Jeans Road in Lemont, Illinois. The Soil Gas Investigation was conducted over an area east
and southeast of the Lenz Oil site property.

As noted in the Work Plan, the specific objective of the Soil Gas Investigation was to identify
a ground water contaminant plume, if any, downgradient of the Lenz Oil site. The results of
the Soil Gas Investigation, as well as the results of the fracture analyses presented in Technical

Memorandum No. 1, will be used to finalize the placement of downgradient monitoring wells.

Section 3.0 of this memorandum, presents a discussion of the sample analytical results.
Modifications to the preliminary locations of monitoring wells are proposed in Section 5.0. All
soil gas sampling activities were conducted in accordance with the Lenz Oil Work Plan and the

Sampling and Analysis Plan (SAP), unless otherwise indicated.
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2.0 SOIL GAS INVESTIGATION METHODOLOGY

The following subsections summarize the methodology employed during the Phase I, Task 1 Soil
Gas Investigation at the Lenz Oil site. Reference is made to the Lenz Oil Work Plan and SAP

where appropriate.

2.1  Sampling Locations

The Soil Gas Investigation was conducted in the open area east and southeast of the Lenz Oil
site as shown in Figure 2-1. Sampling points were located at 50-foot intervals, along the east-
west grid lines, which were spaced 100 feet apart, as described in the SAP. This grid system

was surveyed and established by licensed surveyors from Patrick Engineering, Inc.

During the early stages of the investigation, bedrock was encountered at depths as shallow as
6 to 8 inches below the ground surface. As a result, it was impossible to drive the sampling
probes down to the intended depth of 36 inches at all locations, as indicated in the SAP.
Consequently, the probes were driven to the maximum depth possible, which was generally
down to the weathered bedrock. Coarse dolomite gravel and cobbles or the actual bedrock itself
prevented advancing the soil gas probe beyond this depth. In addition, the sampling locations
were slightly modified as a result of the physical inaccessibility to the exact grid intersects
because of vegetation interference or rough terrain. These modifications were implemented after
approval was secured from the Illinois Environmental Protection Agency (IEPA) representative
at the site, who provided project oversight during the field activities. These were the only
modifications made to the SAP.
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All of the sample locations are listed in Table 2-1 and Figure 2-1. Table 2-1 presents the actual
depths to which the probes were driven. A total of 32 investigative soil gas samples were
collected from depths ranging from 16 to 36 inches from the ground surface. This number does

not include QC samples or blanks.

2.2  Sampling Procedures

Soil gas samples were collected according to the methodology outlined in the SAP. As noted
previously, 32 investigative samples were collected. In addition, four field duplicate samples,
two MS/MSD sample pairs, five field blanks, and five trip blanks were collected, resulting in
a total of 50.

All samples were properly preserved, packaged, and shipped to PACE Laboratories in
Minneapolis, Minnesota for analysis according to the protocols described in the SAP. The soil
gas samples were analyzed for the contaminants and associated detection limits presented in
Table 2-2. These parameters were chosen because of their confirmed presence in the soils and

ground water at the site.

The project-required detection limits for soil gas were calculated by modifying those for ground
water, using Henry’s Law Constant and a conversion factor for expressing concentrations in
parts per million by volume (ppmV). The derivation of the detection limits is presented in
Appendix A of the Lenz Oil Quality Assurance Project Plan (QAPP). As shown in Table 2-2,
the method detection limits achieved by PACE Laboratories are consistently lower than the
project-required detection limits.



TABLE 2-1
LENZ OIL

80IL GAS INVESTIGATION SAMPLING LOCATIONS

(Page 1 of 2)

LOCATION PROBE DEPTH
SAMPLE I.D. COORDINATES (inches)
LO-1A1-SG 44+00N, 7+00E 36
LO-1A2-SG 4+00N, 6+50E 18
LO-1A3-SG 4+00N, 6+00E 18
LO~1A4-SG 4+00N, 5+50E 18
LO-~1A4-SGFS 4+00N, 5+50E 20
LO-1A5-S5 44+00N, 5+00E 34
LO~-1A6-SG 4+00N, 4+50E 18
LO~-1A7-5G 4+00N, 4+00E 35
LO~-1A8-5G 44+00N, 3+50E 28
LO~-1A8-SGMS 4+00N, 3+50E 30
LO~1A8-SGMSD 4+00N, 3+50E 30
LO~-1A9-SG 4+00N, 3+4+00E 36
LO-1B1~-SG 3+00N, 7+00E 18
LO~-1B2-5G 3+00N, 6+50E 18
LO-1B3-SG 2+90N, 6+00E 16
LO~-1B4-SG 3+00N, 5+50E 18
LO~-1B5-SG 3+00N, 5+10E 18
LO-1B6-SG 3+15N, 4+455E 18
LO-1B7-SG 3+00N, 4+400E 18
LO-1B8-SG 3+00N, 3+50E 18
d LO-1B8-SGMS 3+00N, 3+50E 18
NOTES: Sample locations are relative to the

grid system shown in Figure 2~1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



TABLE 2-1
LENZ OIL

80IL GAS INVESTIGATION SAMPLING LOCATIONS

(Page 2 of 2)

LOCATION PROBE DEPTH
8AMPLE I.D. COORDINATES (inches)
LO-1B8-SGMSD 3+00N, 3+50E 18
LO-1B9-SG 3+00N, 3+00E 19
LO-1C1-SG 2+00N, 6+95E 18
LO-1C2-SG 2+00N, 6+50E 18
LO-1C3-SG 2+00N, 6+00E 18
LO-1C4-5G 2+00N, 5+50E 18
LO-1C4-SGFS 2+00N, 5+50E 18
| Lo-1c5-sG6 2+00N, 5+00E 18 |
LO-1C6-SG 2+00N, 4+50E 18
LO-1C6-SGFS 2+00N, 4+50E 18
LO-1C7-SG 2+00N, 4+00E 18
LO-1C8-58G 2+00N, 3+50E 18
llLO—lCQ—SG 2+00N, 3+00E 18 |
LO-1C10-SG 2+00N, 2+50E 18
LO-1C10-SGFD 2+00N, 2+50E 18
LO-1C11-SG 1+80N, 2+20E 18
LO-1C12-SG 2+00N, 1+50E 18 I
LO-1C13-5G 2+00N, 1+00E 18 ||
LO-1CD14-S 1+50N, O0+75E 18 "
NOTES: Sample locations are relative to the

grid system shown in Figure 2-1. QC
samples are designated as MS/MSD -
matrix spike/matrix spike duplicate;
FS and FD are interchangeable
suffixes denoting field duplicate
samples. Trip and field blanks are
not shown.



TABLE 2-2

TARGET COMPOUNDS AND ASS8OCIATED DETECTION LIMITS

= — = =

COMPOUND PRDL (1) MDL (2) MDL (3)

(ppmV) (ppmV) (ppmV)
1,2-dichloroethane 0.05 0.05 0.04
1,2-dichloroethene (cis) 0.40 0.05 0.04
f 1,2-dichloroethene (trans) 0.33 0.10 0.08
Trichloroethene 0.34 0.04 0.03
1,1,1-Trichloroethane 0.18 0.04 0.03
Toluene 0.34 0.06 0.05
_zylenes (total) 0.32 0.05 0.04

Notes:

(1) Project-required detection 1limits for soil gas in ppmV, calculated from the
project-required detection limits for ground water (see Appendix A of the QAPP).

(2) Method detection limits (MDL) achieved by laboratory for all samples except L0-1Cl-
SG. Values are based on a sample volume of 25L.

(3) MDL for sample LO-1C1-SG; these values have been adjusted for a sample volume of
29.4L.
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In addition to the laboratory analyses, field HNu readings of the soil gas were taken at each
sampling location through the sample train set ups, as described in the Lenz Oil SAP. All HNu

readings were zero.
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3.0 ANALYTICAL RESULTS

Table 3-1 presents the laboratory analytical results for the soil gas samples. These data have
been validated according to Appendix I of the Lenz Oil QAPP, Standard Operating Procedures
for Soil Gas Data Validation. No qualification of the data was necessary. The validation shows
that the data are acceptable for the intended uses, except for one field blank analysis (LO-1C1-
SGFB) that was qualified as unusable (R). The data validation results are discussed in Appendix
A of this Memorandum, and the raw data are presented in Appendix B.

As indicated in Table 3-1, only 2 of the 32 soil gas samples show positive results for any of the
target analytical parameters designated for the site. Analytical results for all of the other
samples are below the method detection limits. The laboratory result for sample LO-1B9-SG
shows concentrations of 0.23 ppmV and 0.10 ppmV for 1,2-dichloroethane and trichloroethene,
respectively. A concentration of 0.05 ppmV 1,1, 1-trichloroethane was reported for sample LO-
IB7-SG. These results are also illustrated on Figure 3-1. The limited number of positive

detections does not permit these data to be presented on an isopleth map.

The following technical issues should be considered in reviewing the soil gas analytical data:

1. The shallow nature of the bedrock precluded driving the soil gas
probes to the intended depth of 3 feet below ground surface (bgs),
and collecting samples closer to the ground water surface. The
probability of observing detectable contaminant concentrations at

lower depths may have been higher.
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TABLE 3-1

LENZ OIL

SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 1 of 7)

LO-TA1SG LO-1A1SGFB L0O-1A2S8 LO-1A3SG L0- 1A4SG LO-1A4SGFS LO-1A5SGFS | LO-1A6SG
Field Field Field
Blank Duplicate Duplicate
36 NA 18 18 18 20 34 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0,04 <0.04 <0,04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
fiald MMy Reading. o 2 0 o 9 ] g 2
Notes:

(1) ALl results are in ppmv.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory.

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.

-

AlLL MDLs are based on a sample volume of 25 L, except for




TABLE 3-1

LENZ OIL

SOIL GAS INVESTIGATION SAMPLING RESULTS

(Page 2 of 7)

LO-1A7SG LO-1A8SG LO- 1A8SGMS LO-1A8GMSD LO- 1A9SG LO-1B1SG LO-182SG L0-183S6
Matrix Matrix
Spike Spike
Duplicate
35 28 30 30 36 18 18 16
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
L Figld Ny Reading aaoc g Q g 0 Q Q Q 0
Notes:

(1) All results are in ppmv.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection (imits achieved by laboratory.

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.

ALl MDLs are based on a sample volume of 25 L, except for




TABLE 3-1

(1) All results are in ppmv.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory.

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.
(5) R = Unusable.

ALl MDLs are based on a sample volume of 25 L, except for

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS
(Page 3 of 7)
LO-1B4SG LO-1B5SG LO-1B6SG LO-1B87SG LO-188SG LO-1BBSGFB LO- 1BBSGMS LO- 1B8SGMSD
Field Matrix Matrix
Blank Spike Spike
Duplicate

18 18 18 18 18 18 18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 [0.05] <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0, 05 <0,05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

lEield BN Reading. 1 cuaes g 2 Q Q L Q 9 Q

Notes:




TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS
(Page 4 of 7)

LO- 189SG LO-1B9SGFB LO-1C1SG LO-1C1SGFB LO-1C2SG LO-1C3SG LO-1C4SG LO-1C4SGFB

Field Field Field
Blank Blank Blank

19 18 18 18 18 18 18 18

I

1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.03 <0.04R <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 0.23] <0.05 <0.04 <0.05R <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.05 <0.06R <0.06 <0.06 <0.06 <0.06
Yrichloroethene 0.04 (0.10) <0.04 <0.03 <0.04R <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.04 <0.05R <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.04 <0.05R <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.08 <0.10R <0.10 <0.10 <0.10 <0.10

JM\ Q 0 Nl 0 Jal 0 0 Q.

Notes:

(1) ALlL results are in ppmV.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for
the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.




SOIL GAS INVESTIGATION SAMPLING RESULTS
(Page 5 of 7}

TABLE 3-1

LENZ OIL

L0-1C5SG LO-1C6SG LO-1C6SGFS LO-1C7SG LO-1C8SG LO-1C9SG LO-1C10SG LO-1C10SGFD
Field Field

Duplicate Duplicate

18 18 18 18 18 18 18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0,05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Ei Jal O Jol Ja ol Jal Jol 0 j

Notes:

(1) All results are in ppmV.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory.

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.

(5) R = Unusable.

All MDLs are based on a sample volume of 25 L, except for




TABLE 3-1

LENZ OIL

SOIL GAS INVESTIGATION SAMPLING RESULTS

{Page 6 of 7)

LO-1C10SGFB LO-1C11SG L0-1C12SG LO-1C13s6 LO-1CD14SG | LO-1A1SGTB1 LO-1SGTB2 LO-1SGTB3
Field Trip Trip Trip
Blank Btank Blank Blank
18 18 18 18 18 18 18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10 <0,10 <0.10 <0.10 <0.10 <0.,10 <0.10
Field HNu Reading = | ----- 0 4] 0 0 0 NA NA NA

Notes:

(1) ALl results are in ppmv.

(2) Positive detections are enclosed in square brackets.

(3) MDL = Method detection limits achieved by laboratory.

the MDLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.
(5) R = Unusable.

AlL MDLs are based on a sample volume of 25 L, except for




TABLE 3-1

LENZ OIL
SOIL GAS INVESTIGATION SAMPLING RESULTS
(Page 7 of 7)

LO- 1SGTB4 LD-1SGTBS
Trip Trip
Blank Blank
18 18
1,1,1-Trichloroethane 0.04 <0.04 <0.04
1,2-Dichloroethane 0.05 <0.05 <0.05
Toluene 0.06 <0.06 <0.06
Trichloroethene 0.04 <0.04 <0.04
Xylenes (Total) 0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.05 <0.05 <0.05
trans-1,2-Dichloroethene 0.10 <0.10 <0.10
Field HNu Reading | ----- NA NA

Notes:

(1) All results are in ppmV.

(2) Positive detections are enclosed in square brackets.
(3) MDL = Method detection limits achieved by laboratory. All MDLs are based on a sample volume of 25 L, except for
the MOLs for sample LO-1C1SG which were adjusted for a sample volume of 29.4L.

(4) NA = Not applicable.
¢(5) R = Unusable.
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As illustrated in the generalized geologic section (Figure 3-2), the
shallow bedrock aquifer at the site is anisotropic, consisting of a
fractured dolomite with low primary porosity and relatively high
secondary porosity. The secondary porosity has developed
preferentially alone vertical joints and horizontal bedding planes in
the dolomite. As a result, soil gas contaminants may be unevenly
distributed above the plume. Therefore, sampling points located
directly above vertical joints, and the resultant solution cavities,
are more likely to exhibit positive detects from the ground water
plume than those positioned above unfractured dolomite. As
shown on Figure 3-2, migration of volatile contaminants from the
aquifer is enhanced by the presence of vertical fractures and
solution cavities in the dolomite (i.e., below sample point A).
Whereas bedrock without extensive fracturing and solution cavities
does not readily allow migration of equivalent quantities of volatile

contaminants (i.e., below sample point B).

There is no way to determine which specific sample points may
have intercepted vertical fractures connected to the ground water,
but it is assumed that the density of the sampling grid provided
adequate data to effectively evaluate plume migration, given the

geologic constraints described above.

Revision: 1
May 2, 1991
Page: 3-2
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It is important to note that the two analytical samples with positive detections are located on the
same east-west grid line, within 100 feet of each other (see Figure 3-1). If the soil gas collected
at these locations can be attributed solely to ground water contamination, then the analytical
results suggest that the contaminant plume has migrated at least 200 feet southeast of the Lenz
Oil site.



4.0

Lenz Qil Site

Technical Memorandum No. 2

CONCLUSIONS

Revision: 1
May 2, 1991
Page: 4-1

Based on the Soil Gas Investigation results, the following general conclusions can be made:

Soil gas samples collected south of the Lenz Oil site generally
showed no detectable concentrations of the VOCs analyzed. Only
two of the 32 investigative samples showed positive detections,

both at concentrations less than 0.5 ppmV.

If the two positive detections are related solely to ground water
contamination, then the plume has migrated at least 200 feet
southeast of the site. The three contaminants identified in soil gas

samples are:

- 1,1,1-trichloroethane,
- 1,2-dichloroethane, and

- trichloroethene.

These compounds were found in the primary contaminant sources
identified at the Lenz Oil site and in the area soils, as documented

in Technical Memorandum No. 1.

The distribution of the identified soil gas contamination is
consistent with the previously predicted southeastern flow direction

of ground water at the site. Soil gas samples were not collected
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from the area northeast of the site; therefore, the extent of plume

migration was not evaluated in that direction using soil gas.

The low concentrations and limited detections of VOCs in the soil
gas samples may be indicative of (1) anisotropy in the bedrock
aquifer and/or (2) low concentrations of ground water

contamination near the distal portions of the ground water plume.

The Soil Gas Investigation results can be used, in conjunction with
the fracture analysis and previous investigation results, to guide the
location of monitoring wells to be installed southeast of the Lenz

Oil site.

Revision: 1
May 2, 1991
Page: 4-2
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5.0 MODIFICATIONS TO MONITORING WELL LOCATIONS

As described in Technical Memorandum No. 1, the results of the regional bedrock fracture
analyses conducted in the vicinity of the site demonstrate that the monitoring well locations and
depths proposed in the Lenz Oil RI/FS Work Plan are sufficient to meet the objectives of the
ground water investigation. Therefore, none of the preliminary monitoring well locations or

depths have been modified as a result of the regional fracture analysis.

However, because contamination was detected in two soil gas samples, located approximately
100 feet southeast of monitoring well cluster G-102, two of the preliminary monitoring well
cluster locations should be modified to better delineate the southeastern extent of ground water
contamination. Specifically, monitoring well clusters MW-03 and MW-06 should be located
further southeast of the site than the preliminary locations. To avoid interfering with potential
agricultural activities in the field southeast of the Lenz Oil site, ERM-North Central proposes
relocating monitoring well clusters MW-03 and MW-06 on southeast edge of the Williams field
at the locations shown on Figure 5-1. These wells will serve to evaluate the southeastern extent

of the ground water contaminant plume.

In Revision O of this Technical Memorandum, it was proposed that monitoring well cluster
MW-02 be located approximately 200 feet southeast of its preliminary location. The rationale
for the proposed change was presented in the Technical Memorandum and expanded in a letter
to USEPA, dated March 25, 1991. USEPA and IEPA rejected the proposal in letters dated
February 21, 1991, April 1, 1991, and in a telephone conversation dated April 15, 1991.
Although the preliminary location of MW-02 presented in the Work Plan may be too close to
the probable source area to meet its stated objectives, the participating respondents have agreed
to install MW-02 at the location presented in the Work Plan. According to USEPA and IEPA,
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the purpose of installing the well cluster at that location is to verify the presence of any

contaminant plume in that area.

The preliminary locations of well clusters MW-01, MW-04, MW-05 and MW-07 meet the stated
objectives of these wells and, therefore, modification of these preliminary locations is not
necessary. The southwestern extent of the plume will be evaluated by well cluster MW-07 and
the northeastern extent of the plume will be evaluated by well cluster MW-01. Well clusters
MW-04 and MW-05 will assist in determining the type and magnitude of ground water

contamination near the probable contaminant source.
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Appendix A-1

1.0 INTRODUCTION

This appendix presents the data validation results for laboratory analytical data generated during
the Soil Gas Investigation conducted as Phase I, Task 1 of the Remedial Investigation/ Feasibility
Study (RI/FS) for the Lenz Qil site. The investigation was performed in January 1991, and
involved the collection of soil gas samples from 32 locations, downgradient from the Lenz Oil
site. Two matrix spike/matrix spike duplicates (MS/MSD), four field duplicates, five field
blanks, and five trip blanks were collected for Quality Assurance/Quality Control (QA/QC)
purposes. All samples were shipped to PACE Laboratories, Inc. in Minnesota, and were
analyzed for 1,1,1-trichloroethane, 1,2-dichloroethane, toluene, trichloroethene, xylenes (total),

and cis- and trans-1,2-dichloroethene.

The data validation was conducted in accordance with the procedures contained in Appendix I
of the Lenz Oil RI/FS Quality Assurance Project Plan (QAPP), the Standard Operating
Procedure for Soil Gas Data Validation. No QC criteria exceeded the control limits were
identified, except for sample LO-1C1-SGFB. Because no internal standard was injected, the
analytical results for this sample are qualified unusable (R). No qualification was necessary for
the other analytical data, which are considered acceptable.

2.0 DATA VALIDATION SUMMARY

The following subsections itemize each aspect of the data validation procedure according to
Appendix I of the QAPP.
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2.1 Holding Times

All sample tubes were analyzed within 7 days from the date of collection, except for the
MS/MSD duplicate pair associated with sample LO-1B8-SG (PACE Nos. 1232.7MS and
1233.5MSD), which were collected on January 12, 1991 and analyzed on January 23, 1991 (see
Table A-1). The MS/MSD analysis was performed to obtain recovery information for the
method. Therefore, the holding times do not affect the quality of the data.

No qualification of these data is necessary.

2.2 Blanks
None of the target compounds were detected in either the field or the trip blanks. In addition,
the laboratory method blanks, which consisted of an aliquot of carbon disulfide spiked with
surrogate (decane) and internal standard (bromofluorobenzene) compounds did not contain any
analytes on the target list above the method detection limits.
No qualification of these data is necessary.

2.3 Instrument Calibration

2.3.1 Initial Calibration

The percent Relative Standard Deviation (% RSD) for all analytes, and for each set of analyses
conducted was less than the QC control limits of 30 percent.



TABLE A-1

EVALUATION OF SAMPLE HOLDING TIMES

(Page 1 of 4)

u o

_'_—J”SAMPLE 1D, QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED
1 | Lo-1-a1sG 1/09/91 1/10/91 1/15/91
2 | L0O-1-A1SG-FB Field Blank 1/09/91 1/10/91 1/15/91
3 | Lo-1-A1SG-TB1 Trip Blank 1/09/91 1/10/91 1/15/91
4 | LO-1-A2SG 1/10/91 1/12/91 1/15/91
5 | Lo-1A3SG 1/10/91 1/12/91 1/15/91
6 | LO-1A4SG 1/10/91 1/12/91 1/15/91
7 | LO-1A4SG-FS Field Duplicate 1/10/91 1/12/91 1/15/91
8 | LO-1AS5SG 1/10/91 1/12/91 1/15/91
9 | LO-1A6SG 1/10/91 1/12/91 1/15/91
10 | LO-1A7SG 1/10/91 1/12/91 1/15/91
11 LO-1A8SG 1/10/91 1/12/91 1/15/91
12 | LO-1A8SG-MS Matrix Spike 1/10/91 1/12/91 1/15/91
13 LO-1A8SG-MSD Matrix Spike 1/10/91 1/12/91 1/15/91
Duplicate

Notes:

(1) -

Samples are presented in the order of collection.




Notes:

(1)

TABLE A-1l

(Page 2 of 4)

EVALUATION OF SAMPLE HOLDING TIMES

"bATEy‘.‘

____J:saupng'rn;“vff QA/AC QUALIFIER | COLLECTED RECEIVED | ANALYZED
14 | L0-1A9SG 1/10/91 1/12/91 1/15/91
15 | Lo-1B9SG 1/10/91 1/12/91 1/15/91
16 | Lo-1B9SG-FB Field Blank 1/10/91 1/12/91 1/15/91
17 | LO-1SG-TB2 Trip Blank 1/10/91 1/12/91 1/15/91
18 | Lo-1B1SG 1/11/91 1/12/91 1/16/91
19 | Lo-1B2SG 1/11/91 1/12/91 1/16/91
20 | Lo-1B3sG 1/11/91 1/12/91 1/16/91
21 | LO-1B4SG 1/11/91 1/12/91 1/16/91
22 | LO-1B5SG 1/11/91 1/12/91 1/16/91
23 | LO-1B6SG 1/11/91 1/12/91 1/16/91
24 | LO-1B7SG 1/11/91 1/12/91 1/16/91
25 | Lo-1c15G-FB Field Blank 1/11/91 1/12/91 1/16/91
26 | LO-1C1SG 1/11/91 1/12/91 1/16/91

Samples are presented in the order of collection.




Notes:

(1)

TABLE A-1

EVALUATION OF SAMPLE HOLDING TIMES

(Page 3 of

4)

DATE

_____m SAMPLE ID. QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED
27 | LO-1C4SG-FS Field Duplicate 1/1191 1/12/91 1/16/91
28 | Lo-1c4sG 1/11/91 1/12/91 1/16/91
29 | LO-1C5SG 1/11/91 1/12/91 1/16/91
30 | LO-1SG-TB3 Trip Blank 1/11/91 1/12/91 1/16/91
31 | LO-1C25G 1/12/91 1/14/91 1/19/91
32 | Lo-1C356G 1/12/91 1/14/91 1/19/91
33 | LO-1C65G 1/12/91 1/14/91 1/19/91
34 | LO-1C6S5G-FS Field Duplicate 1/12/91 1/14/91 1/19/91
35 | LO-1B8SG-FB Field Blank 1/12/91 1/14/91 1/19/91
36 | LO-1B85SG 1/12/91 1/14/91 1/19/91
37 | LO-1B8SG-MS Matrix Spike 1/12/91 1/14/91 1/23/91
38 | LO-1B85SG-MSD Matrix Spike 1/12/91 1/14/91 1/23/91

Duplicate
39 | LO-1SG-TB4 Trip Blank 1/12/91 1/14/91 1/19/91

- Samples are presented in the order of collection.




Notes:

(1)

TABLE A-1l

EVALUATION OF SAMPLE HOLDING TIMES

(Page 4 of 4)

DATE

m SAMPLE 1ID. QA/AC QUALIFIER | COLLECTED RECEIVED ANALYZED
40 | Lo-1c7sG 1/14/91 1/15/91 1/19/91
41 | LO-1C8SG 1/14/91 1/15/91 1/19/91
42 | LO-1C9SG 1/14/91 1/15/91 1/19/91
43 | LO-1C10SG 1/14/91 1/15/91 1/19/91
44 | LO-1C10SG-FB Field Blank 1/14/91 1/15/91 1/19/91
45 | LO-1C10SG-FD Field Duplicate 1/14/91 1/15/91 1/20/91
46 | LO-1C11SG 1/14/91 1/15/91 1/20/91
47 | LO-1C12SG 1/14/91 1/15/91 1/20/91
48 | LO-1C13SG 1/14/91 1/15/91 1/20/91
49 | LO-1CP14SG 1/14/91 1/15/91 1/20/91
50 | LO-1SG-TBS Trip Blank 1/14/91 1/15/91 1/20/91

Samples are presented in the order of collection.
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No qualification of these data is necessary.

2.3.2 Continuing Calibration

The percent Difference (% D) for all analytes and for each set of analyses conducted was less
than the QC limit of 25 percent.

No qualification of these data is necessary.

2.4  Surrogate Spike Recovery

All surrogate (decane) spike recoveries for each sample analyzed were within the QC limits of

75 to 125 percent.

No qualification of these data is necessary.

2.5 Internal Standard Areas

All internal standard areas were within the QC control limits of 50 to 200 percent as compared
to the associated calibration standard, except for sample LO-1C1-SGFB (PACE No. 1070.7 -
primary-front), which was not injected with the internal standard. The laboratory-reported
results for this sample were taken from a confirmation column by using external calibration.
Therefore, the analytical results for this sample are qualified as unusable (R).
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Also, sample LO-1C13-SG (PACE No. 1342.2 - primary-front) was injected with double the
required concentration of the internal standard (20 ug/L instead of 10 ug/L). This resulted in
double the internal standard area. If this area is divided by two, the reported value is within the
QC control limits.

No qualification of the data is necessary.

2.6 Matrix Spike/Matrix Spike Duplicates

Two MS/MSD sample pairs corresponding to native samples LO-1A8-SG and LO-1B8-SG were
collected as part of the Soil Gas Investigation. As noted previously in Section 2.1 of this
appendix, the MS/MSD pair for sample LO-1B8-SG were not analyzed until 11 days after
sample collection. The primary tubes had been extracted and analyzed 7 days after collection,
but not as an MS/MSD pair. Because of some evaporation of carbon disulfide, the recoveries
were high, and were considered to give erroneous information. Therefore, the secondary tubes

were analyzed.

Matrix spike recoveries for both MS/MSD pairs (LO-1A8-SGMS/MSD and LO-1BS8-
SGMS/MSD) were within the QC control limits of 75 to 125 percent. The calculated RPD for

each pair of spike recoveries were was within the QC control limits of 420 percent.

Therefore, no qualification of the native unspiked sample results (LO-1A8-SG and LO-1B8-SG)

is necessary.
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2.7 Field Duplicates

As noted previously, four field duplicates were collected. The analytical results for these
samples and their corresponding native samples are all below detection limits. Therefore,

percent differences cannot be calculated, and no qualification of these data is necessary.

3.0 MISCELLANEOUS

All the raw laboratory data were obtained from PACE Laboratory, Inc. These included
chromatograms, equipment calibration, and other data. The following subsections present

examination results of chromatograms, spot checks of calculations, and other data deliverables.

3.1 Chromatograms

The chromatograms for all sample injections were checked, and the retention times for all
compounds were consistent with the laboratory standards. Compound concentrations were

determined by using the correct QC standard values and areas.

False readings for trans-1,2-dichloroethene were discovered on chromatogram columns DB-5 and
DB-1701. This problem was caused by coelution with carbon disulfide. Another column
identified as DB-Wax was used to separate the two compounds; and all samples, blanks, and
standards were also analyzed on this column for the sole reason of qualifying the trans-1,2-

dichloroethene concentration.
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3.2  Calculation Checks
Summaries of the laboratory analytical results were spot checked. These spot checks of
contaminant concentrations were performed by using the reported chromatogram areas of
selected samples and QC standards.
No errors in the calculations or in data transcriptions were discovered.

3.3  Data Deliverables
PACE Laboratories has submitted all data deliverables according to Appendices B and I of the

Lenz Oil QAPP, PACE Standard Operating Procedures, and Standard Operating Procedure for
Soil Gas Data Validation, respectively.

4.0 CONCLUSIONS

The results and discussion presented in this appendix show that the laboratory analytical results
for the Lenz Oil Soil Gas Investigation samples do not exhibit any anomalies. Therefore, the

data are considered acceptable.



APPENDIX B

SOIL GAS - LABORATORY ANALYTICAL RESULTS AND
SUPPORTING QC DOCUMENTATION



Qace

I'NCORPOGRATETD
THE ASSURANCE OF QUALITY

REPORT OF LABORATORY ANALYSIS

January 18, 1991
PACE Project

ERM - North Central, Inc.
102 Wilmot Road

Suite 300 Number: 910110505

Deerfield, IL 60015

Attn: Mr. Dave Edwards

Lenz 011 LO1991A

PACE Sample Number: 10 0007382 10 0007390 10 0007404

Date Collected: 01/09/91  01/09/91  01/09/9N

Date Recefved: 01/10/91  01/10/91  01/10/91
LO-1AT1-~ LO-1A1- LO-1A1-

Parameter Units ML SG_ SGFB SGIB1

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND ND ND

1,2-Dichloroethane ppm 0.05 ND ND ND

Toluene ppm 0.06 ND ND ND

Trichloroethylene ppm 0.04 ND ND ND

Xylene ppm 0.05 ND ND ND

cis-1,2-Dichloroethylene ppm 0.05 ND ND ND

trans-1,2-Dichloroethylene ppm 0.10 ND ND ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my supervision.

m?mumw

Liesa A. Shanahan
Organic Chemistry Manager

Los Angeles, California An Equal Opportunity Employer

Charlotte, North Carolina

Offices Serving: Minneapolis, Minnesota
Tampa, Florida

1710 Douglas Drive North
Minneapolis, MN 55422

TEL: 612-544-554]
FAX: 612-525.3377

lowa City, lowa
San Francisco, California
Kansas City, Missouri

Asheville, North Caralina
New York, New York
Pittshurgh, Pennsylvania



PACE, Inc.
Soil Gas Analysis QC Sheet

_<ntName: ERMm- Vo terZiws Instrument ID: &
Project Name: /epn . O/ Primary Column ID: 3¢ matze | 0.32 am 7.9
PACE Project Number: q,01 0. ¢0s dopeles 08-S
Tube Surrogate " Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery PACE | (Prime or | Tube | Analysis | Recovery
Sample #| Sccond) [Section Date Decane (%) Sample #| Second) [Section Date Decane ($2)
732 2 | Poiems Camsr | 1115091 1Y
1 Py joY
739.0 Fasmmz 1Y
Lngd 1oy
_742.Y4 Fawns 12F%
Bt v 14
£, — - 115l 32
-

Surrogate QC Limits
are 75%-125%.

Comments




PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: £rm -V nd rlo Instrument ID: 4
Project Name: Jenz O/ Primary Column ID: 30 meZes | 5. 55 s 7.0
PACE Project Number: 4/01)0. 50 ¢ loprter DA-5
Tube Matrix Spike Recovery (%)
PACE | (Primeor| Tube |Analysis

Sample # | Second) | Section |Date 1 2 3 4 5 6
(8.C. opede| —— - fes/ey YV Xo |27 19w |93 [ 9v 74
Matrix Spike QC Limits 1 = cis-1,2-Dichloroethene 4 = Toluene
are 75%-125%. 2 = 1,1,1-Trichloroethane 5 = m,p-Xylene

3 = Trichloroethene 6 = puXylewe 0 - Ayplemn med il

Comments




PACE, Inc
Soil Gas Analysis QC Sheet

Method Blank Summary
Client Name, £RM - v oxx lenZeot Instrument M 8
Pl'Oj&t Name LCW‘L O:, PrimaryColumnﬂl 30 w2l , 031 e L0
PACE Project Number: 901/ 0. 504 ppeles OB -5
Date Target
Analyzed Compounds
1115/ 91 Mbb/m

Comments:




PACE, Inc
Soil Gas Analysis Calibration Summary
(lient Name ERM - 7wZr (endd Instrument I: 8
Project Name o Primary Column Iy
PACE Project Number™ 4,0 /10. 505 Analysis Date 30meley | 0.3L man L0
) Mw 048 -5
Initial Calibration Summary
Standards (ug/mb)
Analytes 5 10 50 100 500 AVE. %FSD
his—1, 2-Dichloroethene 0. Hoy 2 470 2 §1S o517 o 577 0. Sva 16
Lrans-l, 2—dichloroethene L 390 | LavaieT (.33 227" ] S gpaz ] LipPxin" )| L.Loro" 3
~Dichloroethane PR o irs P 0 Ser o. 377 TR 29
roethene 2. 397 o 31S 20.4y53 o dw} o dul 0-42 Y 1
, 1, 1-Trichlorcethane 2.490b 0. HYp 0.46 4 0. 45% 0. 44\ o.us3 p
oluene 2.0% 2.4 1,37 L 9 1.1 b 2.0 2 b
p—Xylc:ne (Total) "‘7"},," w2 2.l2] 2 .24 1.4 1.33 2.31 1.3¢c 3
Xylene ' 2.2 2 1.2 1.39 1.32 1.3 119 kil
e(ﬂ L7 L. e | 1.4 9 2.0 1.2 2 2
Continuing Calibration Summary
Mnalysis  [Standard (4 Diff. Analysis Standard |7 Diff.
Analytes Date w9 Date
pis~1, 2—Dichloroethene (listas 4 < 1o
frans—1, 2-dichloroethene W+ 41 12
~Dichlorcethane tliz/9, 42 s
roethene (Lisldr ys il
, 1, 1-Trichlorcethane yu g
oluene T )
p—Xylene (Total) qr 5
Xylene So S
{SS) — — —~
Comments: WwAS RunMN on A SimGeE CoLuma ~ SyPELco pDg- whX 30 mmakane 0.25 macnam

1)

O TRANS 1,1 PICHLO RO ETHANE

At

TRANMS 1,2 DickHLIRO &THANE

M-d’)

w A

CALIBRATED

wTH

STANDAR DS

g (04.3/,,,,‘) LS5, §2,100, ¢ 300




pace

NCORPORATESD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

ERM - North Central, Inc.
102 Wilmot Road

Suite 300 Number :
Deerfield, IL 60015

Attn: Mr. Dave Edwards

0252J1 Lenz 0il

PACE Sample Number:

Date Collected:

Date Received:

Parameter Units _MDL
ORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04
1,2-Dichloroethane ppm 0.05
Toluene ppm 0.06
Trichloroethyliene ppm 0.04
Xylene ppm 0.05
cis-1,2-Dichloroethylene ppm 0.05
trans-1,2-Dichloroethylene ppm 0.10
MDL Method Detection Limit

ND Not detected at or above the MDL.

January 18, 1991

PACE Project

910112502

10 0010502 10 0010510 10 0010529

01/10/91  01/10/91  01/10/9]
01/12/91  01/12/91  01/12/9
LO-1A2- LO-1A3- LO-1A4-
SG SG SG
ND ND ND
ND ND ND
ND ND NO
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minnaapokis, MN 55422
TEL: 612-544-5543
FAX: 612-625.3377

Dffices Serving: Minneapolis, Minnesota

Tampa, Florida
lowa City, lowa

San Francisco, California

Kansas City, Missouri

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Carolina

Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



INCORPDRATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards
Page 2

0252J1 Lenz Oi1l
PACE Sample Number:
Date Collected:
Date Recelved:
Paramefer

ORGANTIC ANALYSIS

INDIVIDUAL PARAMETERS

January 18, 1991
910112502

PACE Proj
Numb

Units MDL

1,1,1-Trichloroethane ppm
1,2-Dichloroethane ppm
Toluene ppm
Trichloroethylene ppm
Xylene ppm
cis-1,2-Dichloroethylene ppm
trans-~1,2-Dichloroethylene ppm
MDL Method Detection Limit

ND Not detected at or above the MDL.

ect
er:

0.04
0.05
0.06
0.04
0.05
0.05

0.10

10 0010537 10 0010545 10 0010553

01/10/91  01/10/91 01/10/91
01712791  01/12/91  01/12/9
LO-1A4~ LO-1A5-~ LO-1A7-
SGFS 56 SG
0.12 ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Orive North
Minneapolis, MN 55422
TEL: 612-544-5543
FAX: 612-525.3377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
lowa City, lowa

San Francisco, California

Kansas City, Missouri

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Carolina
Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



ﬂcg STEen REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuALITY

Mr. Dave Edwards January 18, 1991
— Page 3 PACE Project
Number: 910112502

0252JI Lenz Oil

PACE Sample Number: 10 0010561 10 0010570 10 0010588
Date Collected: 01/10/9 01/10/91  01/10/9N
Date Received: 01/12/91 01/12/917  01/12/91
LO-1A8-
LO-1A6-~ LO-1A8- SGMS
Parameter Units MDL SG SG {MS/MSD)
ORGANIC ANAIYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
.~ ND Not detected at or above the MDL.

1710 Douglas Drive North Dffices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Employer

Minneapoks, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 812-544-5543 lows City, lows Asheville, North Carolina

FAX: 612.525-3377 San Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



I NCORPORATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE DF DUuALITY

Mr. Dave Edwards
Page 4

0252J)1 Lenz 0i1
PACE Sample Number:
Date Collected:
Date Received:
Parameter

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

January 18, 1991

PACE Project
Number :

Units ~MDL

1,1,1-Trichloroethane ppm
1,2-Dichloroethane ppm
Toluene ppm
Trichloroethylene ppm
Xylene ppm
cis-1,2-Dichloroethylene ppm
trans-1,2-Dichloroethylene ppm
MDL Method Detection Limit

ND Not detected at or above the MDL.

0.04
0.05
0.06
0.04
0.05
0.05

0.10

910112502

10 0010596 10 0010600 10 0010618

01/10/91  01/10/91  01/10/91
01/12/917  01/12/91  01/12/N
LO-1A9- LO-1B9- LO-1B9-
SG SG SGFB

ND ND ND

ND 0.23 ND

ND ND ND

ND 0.10 ND

ND ND ND

ND ND ND

ND ND ND

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612-544.5543
FAX: 612-525-3377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
lows City, lowa

San Francisco, California

Kansas City, Missouri

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Carolina
Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



ﬂcg oncAg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards January 18, 1991
Page 5 PACE Project
Number: 910112502

0252J1 Lenz 01

PACE Sample Number: 10 0010626

Date Collected: 01/10/N

Date Received: 01/12/9N
LO-1-

Parameter Units JMDL SGTB2

QRGANIC ANALYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND

1,2-Dichloroethane ppm 0.05 ND

Toluene ppm 0.06 ND

Trichloroethylene ppm 0.04 ND

Xylene ppm 0.05 ND

cis-1,2-Dichloroethylene ppm 0.05 ND

trans-1,2-Dichloroethylene ppm 0.10 ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. A1l analyses were performed by me or under
my supervision.

ma.W

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North Offices Serving: Minneapoks, Minnesota Los Angeles, California An Equal Opportunity Employer
Minneapolis, MN 55422 Tamps, Florida Charlotte, North Carolina

TEL: §12-544-5543 lows City, lowa Asheville, North Carolina

FAX: 612-525-3377 San Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



PACE, Inc.

Soil Gas Analysis QC Sheet

_«entName: £em- VR Bl
Project Name: Zenz 0i

Instrument ID:

8

Primary Column ID: 3o st , 0.3> mm T- 2.

PACE Project Number: q,0//2,5% 2 Sopales DE-S
Tube Surrogate Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery PACE | (Prime or | Tube | Analysis | Recovery
Sample #| Second) |Section Date Decane (%) Sample #| Second) |Section Date Decane (%0)
10590.2 | Prcne Fawd | 1115/91 Dk M30 - lonmg. | Fourr | 1 /45/9/ 12k
‘ Bucd 108§ 1240, O Farr 11
12519 Frvmz 114 Burd 1oy
Bucs 1eb 106l P Fawms w3
12€1.9 ! Lot i Bucd 10k
Bad 103 2. FaamZ 12
1283.7 Fnand 1277 Lok 12¥
floacd, o2 Paca e \
12549.§ £ aw? v 9 — - < 99
Boed 123
M(~joSHe F apn? 129
(235 3 [ L
Las =X
o8k, ] Lasnwt T et -
Ao 1Dk
£2.¢ Faunr 1HO
N Bk 123
[FAY'N. 4 Fanon 0o
Ak 103
(259 b ! Fap? 110
d Bocd v E-X%
Surrogate QC Limits
are 73%%-125%.
Comments dongie £ [0H0.D =z




PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: cpm - 4 ovx el Instrument ID: 8

Project Name: /¢, 0l Primary Column ID: 30 aetfi | 2.32 anm 7.0
PACE Project Number: q;0//1. 50 Sipehies DB - S

“Tube Matrix Spike Recovery (%)
PACE | (Primeor| Tube [Analysis

Sample # | Second) | Section {Date 1 2 3 4 5 6

LIWESY & & W2V Foos l4frs/9r Yior lios | 193 100 |20 |47

MED 158X Frime Fapmd | leo | 99 100 |00 10} 99

Re. mocd, —_— - + Y4 a4 9L 93 95 9F
Matrix Spike QC Limits 1 = cis-1,2-Dichloroethene 4 = Toluene
are 75%-125%. 2 = 1,1,1-Trichloroethane 5 = m,p-Xylene

3 = Trichloroethene 6 = p-Xylene o - mylane reg 1105y

Comments




PACE, Inc

Soil Gas Analyzis GC Sheet
Method Blank Summary
Client Name E£2m- prnR s Instrument Ix 4
Project Namee Lewz O7) Primary Column Ik 3¢ aeesi | 0.22 anm I. 0
PACE Project Number: ¢.0/,2.502 bt D4-5
“TDate “Targel
Analyzed Compounds
VK hame ltu:\_aJ

Comments:




PACE, Inc

Soil Gas Analysis Calibration Summary
Instrument I 8

Client Name ERM ~ Norh LesZad

Project Name oV

PACE Pl'o_i&t Number. gronk-SoL

Primary Column I

Analysis Date 30 amalan |

gt DH-S

0.32 amy J.D.

Initial Calibration Summary
Standards (ug/ml)
Apalvtes 5 10 50 100 500 AVE. %PSD
hs—1, 2-Dichloroethene re g 470 9 5§15 ;. 517 o 577 0. 5L a 1 b
b'ans-l, 2-dichloroethene L3900t | Liiwrio" L 33so ] T 9orne" | L.tPxin" L. 2O R 3
, 2=Dichloroethane 1% © 377 2. 517 2 Sy 0. 377 .95 29
! roethene o.3vy7 o 315 2.9y53 o. Yl 0.9 o0-4Y2Y [
, 1, 1-Trichlorcethane | bv9e o.du ) 0_4e9 0.y5% o Ygw 0.453 P
foluene 2.04 219 137 W L. L 211 b
m, p-Xylene (Total) " vewz22]| 324 1.90 1.33 1.31 1.3c 3
b-Xylene .22 1.2y 2.31 1.32 1.3 _21.x9 3
Deca.ne{m L 7 1.l 1.2 9 2.k O 2.00 .2 0 2.
Continuing Calibration Summary
Ana]ﬂ' g:f:)sm Ctandard 7 Diff. %:al}Sls Standard  {Z Diff.
tes o te
pis-1, 2-Dichloroethene ir/e e A £Y]
frans-1, 2-dichloroethene ¥ 4/ (3
' 2-Dichloroethane 1/12/9, Y7 5
ichloroethene ri5/4, 45 Y
.ll, 1 -Trichloroethane ’f ' el
otuene ud 7
p—Xylene (TOta]) i 7 Ey
Y (g k SO 5
e — — pa—

1) TRAN 1) D(<HLORG ZTHANE

/) TRANS -1,2 P1CHLORO ETHANE

fokon

WA

Flhunbinaon

w AS

CALIRRATED

Runv onw A S/imwGlLc

w,ThH

STANIAR DY

CpLuma = SyPELLO

Dd- wAX 3C matany, O35 macnam

4 ’O@/M) L5, §o,100,¢ 500




ﬂ cg H(.ucn REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

ERM - North Central, Inc. January 18, 1991
102 Wilmot Road PACE Project
Suite 300 Number: 910112503

Deerfield, IL 60015
Attn: Mr. Dave Edwards
Lenz 011 0252J1

PACE Sample Number: 10 0010634 10 0010642 10 0010650
Date Collected: 01/11/91 o1/11/9 01/11/91
Date Received: 01/12/917  01/712/91  01/12/9
LO-1B1-~ LO-1B2- LO-1B3-

Parameter Units MDL_ SG SG SG
ORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichioroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MOL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 612-544-5543 fowa City, fowa Asheville, North Carolina

FAX: 612-525-3377 San Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



I NCORPOGRATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards
Page 2

Lenz 011 025231

PACE Sample Number:
Date Collected:
Date Received:

Parameter

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
1,1,1=-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichloroethylene

trans-1,2-Dichloroethylene

MDL Method Detection Limit

ND

January 18, 1991

PACE Project

Numb

Units _MDL_

ppm
ppm
ppm
ppm
ppm
ppm

ppm

Not detected at or above the MDL.

er:

0.04
0.05
0.06
0.04
0.05
0.05

0.10

910112503

10 0010669 10 0010677 10 0010685

01/11/791  01/11/91  01/11/91
01/712/91  01/12/91  01/12/91
LO-1B4- LO-1B85- LO-186-
SG SG 5G
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Orive North
Minneapokis, MN 55422
TEL: 812.544.5543
FAX: 6126253377

Offices Serving: Minneapolis, Minnesota
Tampa, Florida
lowa City, lowa

San Francisco, California

Kansas City, Missouri

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Carolina

Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



ﬂcg Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards January 18, 1991
Page 3 PACE Project
Number: 910112503

Lenz 0i1 025231

PACE Sample Number: 10 0010693 10 0010707 10 0010715
Date Collected: 01/11/91  01/11/91  01/11/91
Date Received: 01/12/91  01/12/91  01/12/91
LO-1B7- LO-1C1- LO-1C1-

Parametey Units MDL SG SGFB SG
ORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.03 - - ND
1,1,1-Trichloroethane ppm 0.04 0.05 ND -
1,2-Dichloroethane ppm 0.0 - - ND
1,2-Dichloroethane ppm 0.05 ND ND -
Toluene ppm 0.05 - - ND
Toluene ppm 0.06 ND ND -
Trichloroethylene ppm 0.03 - - ND
Trichloroethylene ppm 0.04 ND ND -
Xylene ppm 0.04 - - ND
Xylene ppm 0.05 ND ND -
cis-1,2-Dichloroethylene ppm 0.04 - - ND
cis~1,2-Dichloroethylene ppm 0.05 ND ND -
trans-1,2-Dichloroethylene ppm 0.08 - - ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND -
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charlotte, Narth Carolina

TEL: 612-544.5543 lowa City, lowa Asheville, North Carolina

FAX: 612-525.-3377 San Francisco, California New York, New York

Kansas City, Missouri Pittshurgh, Pennsylvania



IINCORPDRATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuaLiTy

Mr. Dave Edwards
Page 4

Lenz 011 025231

PACE Sample Number:
Date Collected:
Date Received:

Parameter

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane
1,2-Dichloroethane
Toluene
Trichloroethylene

Xylene
cis-1,2-Dichioroethylene

trans-1,2-Dichloroethylene

MDL Method Detection Limit

ND

January 18, 1991
910112503

PACE Proj
Numb

Units _MDL_

ppm
ppm
ppm
ppm
ppm
ppm

ppm

Not detected at or above the MDL.

ect
er:

0.04
0.05
0.06
0.04
0.05
0.05

0.10

10 0010723 10 0010731 10 0010740

01/11/91 0%/11/91  01/11/9}
017127917 01/12/91  0V/12/9N
LO-1C4- LO-1C4- LO-1C5-
SG SGES SG
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: 612-544-5543

FAX: 612-525-3377

Offices Serving: Mianeapolis, Minnesota
Tampa, Florida
lows City, lowa

San Francisco, California

Kansas City, Missouri

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Carolina
Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



ch Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards January 18, 1991
Page 5 PACE Project
Number: 910112503

Lenz 01 025231

PACE Sample Number: 10 0010758

Date Collected: 01 /NM1/9N

Date Received: 01/12/91
LO-1-

Parameter Units MDI  SGTB3

ORGANTC ANAIYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND

1,2-Dichloroethane ppm 0.05 ND

Toluene ppm 0.06 ND

Trichloroethylene ppm 0.04 ND

Xylene ppm 0.05 ND

cis-1,2-Dichloroethylene ppm 0.05 ND

trans-1,2-Dichloroethylene ppm 0.10 ND

MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my supervision.

& E}-‘TYLaJCZleauv'-

Liesa A. Shanahan
Organic Chemistry Manager

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Employer
Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 612-544-5543 lowa City, lowa Asheville, North Carolina

FAX: 612-525-3377 San Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



PACE, Inc.

Soil Gas Analysis QC Sheet
aent Name: CRM Ntk (s Zin Instrument ID: 8
Project Name: ([ enz O Primary ColumnID: 30 meZ, | ©0.32 s 7.0
PACE Project Number: 91012 . 5¢3 Lipelee 08-S
Tube Surrogate ~Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery PACE | (Prime or | Tube | Analysis | Recovery
Sample #| Sccond) [Section| Date  |Decane (%) Sample #| Second) [Section] Date Decane (50)
Ycs, 8% — — Zmry L 1022.3 | Prme ool Vifoelas | 12
10634 | Pacme | Foamn? 9 lio hd bocd 10§
! Buod 124 A< 4eedel — — 92
[1- 9% P \ faund L2 12234 L rama £ s T
Auch IEXy v Bucd, roL
12bS. 0 ot 1 i 1223, ) | dewumbony | Fonms 129
123 + Bueg, LoD
10bk-4 Eram? ! " (12290 |Prra E aimr. 13
Bt i 128 Bk 23
262, 7 Eoagnd [ 109 19257 i F ananr 110
h ot ! i - Aot (o
B peide) —— | — ! ' | 0 cande| — — g 16
1068.S | Poos |Fopg ‘ g
1O} :
o693 E anma Lio
Bud le3}
{070, 7 Fams ( 1o
12 S
o2, § 4 fand 144
el ’ 121
Surrogate QC Limits

are 73%-125%.

Comments Lomple (07907 Fomuny ~ bt = é,mqhgz deasarwinog Tuben FIf o lungnomakiom

lalltagen, ((PB-1701)




PACE, Inc.

Soil Gas Analysis QC Sheet
Client Name: ££M - pnig nZin Instrument ID: 8
Project Name: lwe-2 O] Primary Column ID: 390 wsfee | 0. 32 7.2
PACE Project Number: 9102 .503 depetes OB-S
“Tube Matrix Spike Recovery (%)
PACE | (Primeor| Tube |Analysis ’
Sample # | Second) | Section |Date 1 2 3 4 5 6
|RL: gmeds b— - tlieler 197 196 1472 9y 95 195
|8 . spde ——— - 4y 197 129 |1 95 1958 VY
8.<. sode 14 i 19 198 | 39S Y
Matrix Spike QC Limits 1 = c¢is-1,2-Dichloroethene 4 = Toluene
are 75%-125%. 2 = 1,1,1-Trichloroethane 5 = m,p-Xylene
3 = Trichloroethene 6 = p-Xylene

Comments




PACE, Ine
Soil Gas Analysis GC Sheet

Method Blank Summary
(lient Name: ERM- /an@ LoZeed Instrument Ix 8
Project Name [ esnz O3 Primary Column I 3¢ wats, @ 3+ L-0
PACE Pl’()]&‘,t. Number: ‘1/01/1-3‘03 4 J DB~ 5
Date Targel
Analyzed Compounds
I//jjﬂl NNl /{M

Comments:




PACE, Inc

Soil Gas Analysis Calibration Summary

(lient Name ERM - MNorth Ceuntral

Instrument D B

o.3%

Io DB-s“

Project Name L ewz Primary Column [y 30 weter,
PACE Project Number: 9 101123.5°3 Analysis Date |- 15 - 94
Initial Calibration Summary
Standards (ug/ml)
5 10 50 100 500 AVE. %ESD
o.H40f 2 970 2 515 _5.5717 o 577 o.§vo Le
L 39v.0" | Lorwre” L33 a2 ] 2 gga" v im0 1 Lo g™ 3
¢l 037 p 51 7 g- S o- 377 o 9L 9 29
2.3y7 o 315 0.453 A o 4Ll 0-124 |2
I o vve O dY, LIS 0.95% g-H4b ousy P
oY 214 1.37 e g 1.2 6 1% [
y—xz2l2]| 3 .24 1.4 0 1.33 2.31 1. 3c 3
L2.22 1.2 1. 31 1.32 1.3¢ 2.2 9 3
2 17 1. )b 1.4 1. O 2.L0 .2 0 iy
Continuing Calibration Summary _
Analysis  [Standard |4 Diff. Analysis Standard (% Daff.
Bnalvtes Date w9 Date
pis~1, 2-Dichloroethene (el g1 qd l
krans—1, 2—dichloroethene 112t gl ue bo ~ 81 Mk Vieley
=Dichlorcethane /18797 Yo b
roethene (el 9y 97 3
. 1, 1=Trichlorcethane qF |
oluene 103 0
p-Xylene (Total) 106 2
Xylene g 128 g
e (SS)
Comments: WAs RuM on A SinGLE CpLuma = SyPELCO pd- wAx , 3

1)

I) TRANS -1, L PiCHLORO ETHANE

TRANS b DIcHELVRO &THANE

Fhunbrano

w Ag

CALIBRAT LD

w.TH

STANDAR DY

O0.25 mucnyn

< 4\3/6\4
~ )

4 10.«.5/,,~L) L5, §o2,100, ¢ J0o




ch S”cn REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuaLITY

ERM - North Central, Inc. January 21, 199
102 Witmot Road PACE Project
Suite 300 Number: 910115501

Deerfield, IL 60015
Attn: Mr. Dave Edwards
0252 JI/Lenz 0il

PACE Sample Number: 10 0012262 10 0012270 10 0012289
Date Collected: 01/12/91  01/712/917  01/12/9N
Date Received: 01/14/91 01/14/91 01/14/9N
Parameter Units MDL 1O-1C2-SG_ 1O-IC3-SG 1O-ICA-SG
ORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 612-544-56543 fowa City, lowa Asheville, North Carolina

FAX: 612-525-3377 Sen Francisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



Pncc REPORT OF LABORATORY ANALYSIS

NCORPORATETD
THE ASSURANCE DF QUALITY

Mr. Dave Edwards January 21, 1991
Page 2 PACE Project
Number: 910115501

0252 JI/Lenz 011

PACE Sample Number: 10 0012297 10 0012300 10 0012319
Date Collected: 01/12/91  01/12/91  01/12/9N
Date Received: 01/14/91  01/14/917  01/14/90N
LO-IC6- LO-B8-SGFB LO-B8-SG

Parameter lUnits _MDL  SGFS  tfime 1423 time 1613
ORGANIC ANAIYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Los Angeles, California An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 812-544-5543 lows City, lowa Asheville, North Carolina

FAX: 612-525-3377 San Frencisco, California New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



ﬂcg McAg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards January 21, 1991
~ Page 3 PACE Project
Number: 910115501

0252 JI/Lenz 011

PACE Sample Number: 10 0012327 10 0012335 10 0012343
Date Collected: 01/12/91 01/12/91  01/12/91]
Date Received: 01/14/91 01/14/91  01/14/9
LO-1B8- LO-~1B8-
SGMS SGMS LO-1-SGTB4
Parameter Units _MDL_ time 1617 time 1620 +time 1435
ORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
- ND Not detected at or above the MDL.
N

1710 Douglas Drive North Offices Serving: Minneapoks, Minnesota Los Angeles, California An Equal Opportunity Employer

Minneapolis, MN 55422 Tampa, Florida Charlotte, North Carolina

TEL: 612-544-5543 lows City, lowa Asheville, North Carolina

FAX: 612.525-3377 San Francisco, California New York, New York

Kanses City, Missouri Pittsburgh, Pennsylvania



I'NCORPORATETD

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards
Page 4

0252 JI/Lenz 011
PACE Samplie Number:
Date Collected:
Date Recelved:
Parameter

ORGANIC ANALYSIS
INDIVIDUAL PARAMETERS

January 21, 1991

PACE Proj
Numb

Units -MDL

1,1,1-Trichioroethane ppm
1,2-Dichloroethane ppm
Toluene ppm
Trichloroethylene ppm
Xylene ppm
cis-1,2-Dichloroethylene ppm
trans-1,2-Dichloroethylene ppm
MDL Method Detection Limit

ND Not detected at or above the MDL.

ect
er:

0.04
0.05
0.06
0.04
0.05
0.05

0.10

910115501

10 0013161 10 0013170 10 0013188
01/14/91 01/14/91  01/14/9N
01/15/91  01/15/91  01/15/91

LOICISG L1OICASG  LOICYSG

ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND
ND ND ND

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: §12-544.-56543
FAX: 612-525-3377

Offices Serving: Minneapoiis, Minnesota
Tampa, Florida
lowa City, lowa

San Francisco, California

Kansas City, Missouri

Los Angeles, California

An Equal Opportunity Employer

Charlotte, North Carolina
Asheville, North Carolina

New York, New York

Pittsburgh, Pennsylvania



INCORPORATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards
Page 5

0252 JI/Lenz 0Oil
PACE Sample Number:

Date Collected:
Date Received:

January 21,
PACE Project
Number :

1991
910115501

10 0013196 10 0013200 10 0013218

01/14/9N
01/15/91

Parameter lUnits MDL_
ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

1,1,1-Trichloroethane ppm 0.04 ND
1,2-Dichloroethane ppm 0.05 ND
Toluene ppm 0.06 ND
Trichloroethylene ppm 0.04 ND
Xylene ppm 0.05 ND
cis-1,2-Dichloroethylene ppm 0.05 ND
trans-1,2-Dichloroethylene ppm 0.10 ND
MDL Method Detection Limit

ND Not detected at or above the MDL.

01/14/91  01/14/91
01/15/91  01/15/91

101C10SG  LOICIOSGFD LO1CIOSGFR

ND ND
ND ND
ND ND
ND ND
ND ND
ND ND
ND ND

1710 Douglss Drive North
Minneapoiis, MN 55422
TEL: 612-5644.5543
FAX: 612-525-3377

Offices Serving: Minneapokis, Minnesota
Tempa, Florids
lows City, lowa
San Francisco, Cakifornia
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina
Asheville, North Carolina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



n cg Sg REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards January 21, 1991
Page 6 PACE Project

Number: 910115501
0252 JI/Lenz 0il

PACE Sample Number: 10 0013226 10 0013234 10 0013242
Date Collected: 01/14/91  01/14/91 01/14/9
Date Received: 01/15/91 01/15/91  01/15/N
Parameter Units _MDL  LOICIISG  LO1CI2SG  LOICI3SG
ORGANIC ANALYSIS
INDIVIDUAL PARAMETERS
1,1,1-Trichloroethane ppm 0.04 ND ND ND
1,2-Dichloroethane ppm 0.05 ND ND ND
Toluene ppm 0.06 ND ND ND
Trichloroethylene ppm 0.04 ND ND ND
Xylene ppm 0.05 ND ND ND
cis-1,2-Dichloroethylene ppm 0.05 ND ND ND
trans-1,2-Dichloroethylene ppm 0.10 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North Offices Serving: Minneapolis, Minnesota Las Angeles, California An Equal Opportunity Employer

Minnaapolis, MN 55422 Tampa, Florida Chariotte, North Carolina

TEL: 812-544.5543 lowa City, lowa Asheville, North Carolina

FAX: 612-525-3377 San Francisco, Cakifornia New York, New York

Kansas City, Missouri Pittsburgh, Pennsylvania



nce&
lINCORPDRATED

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QUALITY

Mr. Dave Edwards
Page 7

0252 JI/Lenz 011
PACE Sample Number:
Date Collected:
Date Received:
Parameter

ORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS

January 21,
PACE Project
Number:

Units _MDL_

1991
910115501

10 0013250 10 0013269

01/14/91
01/15/91
L01C14SG  LOISFTBS

1,1,1-Trichloroethane ppm 0.04 ND
1,2-Dichloroethane ppm 0.05 ND
Toluene ppm 0.06 ND
Trichloroethylene ppm 0.04 ND
Xylene ppm 0.05 ND
cis-1,2-Dichioroethylene ppm 0.05 ND
trans-1,2-Dichioroethylene ppm 0.10 ND
MDL Method Detection Limit

ND Not detected at or above the MDL.

The data contained in this report were obtained using EPA or other

approved methodologies. A1l analyses were performed by me or under

my supervision.

S Jhorof,

Liesa A. Shanahan
Organic Chemistry Manager

01/14/91
01/15/91

1710 Douglas Drive North
Minneapolis, MN 55422
TEL: §12-544.5543
FAX: 612.525-3377

Offices Serving: Minneapolis, Minnesota

Tampa, Florida

lowa City, lowa

Sen Francisco, California
Kansas City, Missouri

Los Angeles, California
Charlotte, North Carolina
Asheville, North Carolina
New York, New York
Pittsburgh, Pennsylvania

An Equal Opportunity Employer



__dentName: €rm- /R ctmy
Project Name:
PACE Project Number: q.0/5. 5o.
Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery
Sumple #} Sceond) [Section] Date  |Decane (%)
falih g2  — - /1 9/9 7
Pl
326.2 Larws Fan? uy
) 10 Y
1L27.0 Fayr 1l
Lot 125
12279 Fapn? 113
A b 12 S
J119.7 Casrr 111
Bt X
/13o.p Fopd 114
he ;. (2w
| Qe fade] —— - qé
123/.9 | Pavmg  |Fonnr ] lak
Lusb ; 123
3.2 Fnns 7
o M 122
(TIJZ 0y Fantn? 1o
122
1137.3 Fasnr e
M A 125

PACE, Inc.
Soil Gas Analysis QC Sheet

Instrument ID: 4
Primary Column ID: 30 4sta. | ¢ 32 aem 2.0

MR A
3%

Surragate QC Limits
are 73%-125%.

Comments

AWJ"“’ 048 -5
Tube Surrogate
PACE | (Prime or | Tube | Analysis | Recovery
Sample #| Second) |Section|] Date  |Decane (%)

| 1. ) Lrane, Faps L7417 11O
4 Kored, 12.7
a-¢ — - 95
| Cadodr 270 — - e
1312.2 | Prnin ot 94
y- 4 :" 103
WETT . Fant / 1o
- 123
131 9.0 Fan/ 109
| 122

19210.0 Faund ‘ no
Buik (oS
13210.9 Faan? , 1oF
! ok |+ 104

. a0 i = 1/2.2/% 9.9

i b | Pocee Fan? TR
sl 123

1323 ¢ Faps 11
Lests 1S

131y.2 Lo 11y
28 124




—<tient Name:

PACE, Inc.

Soil Gas Analysis QC Sheet

ERM- ok Retial Pc.

Instrument ID: 8

Project Name: Primary Column ID: 2 awfa, 0.32 am 7.0
PACE Project Number: g¢io0ns. so1 bupale: 08-S
Tube Surrogate “Tube Surrogate
PACE | (Prime or{ Tube | Analysis | Recovery PACE | (Primeor | Tube | Analysis | Recovery
Sample #| Sccond) |Sectionf Date |Decane (%) Sample #| Second) |Section]  Date Decane (%)
_t3ros “es
=y 7
[32S0 | Prewre | Fapd | J20/49 129
Buck 107
1326 .9 £t 1o
'geﬁL 124
| R.¢. qonde iz
Ny
Surrogate QC Limits

are 73%-125%.

Comments




PACE, Inc
Soil Gas Analysis Calibration Summary
CQlient Name £/ M -V oB& (e di/ Instrument I 8
Project Name Primary Column I 20 wels| 0 .32 sne 7.0, pplesr P4 -x
PACE Project Number: ¢,5 /5. 50, Analysis Date 1/ 70 1974,
Initial Calibration Summary
Standards (ug/mb)
Analvtes 5 10 50 100 500 AVE. %ESD
his—1, 2-Dichloroethene s rra 0. 51S 0. 577 e 577 0. €10 1 b
"1, 2-dichloroethene & 39w | Liivns? 633205 C gerno™ | Lifxiz=" L.-Lo po " 3
R 2-Dieh]omethane o1 0 37F 0. .51 7 o-Slot 0. 371 o.4¢ S 29
ichloroethene 0.3y7 o 315 0vs3 A ot 0-¥24 L
. 1, 1=-Trichlorcethane 2. Y%k o.dyp | o oysy 0.ysy 2. Ydqb o.4s3 N
oluene ( ) _2.0o¥% 214 137 v 4 L.l & 2.1 1 b
p—Xylene (Total meg, TR WY 140 1.33 2.31 3.3c 3
Xylene o 2.2 ) 1,39 1.32 1.3 1.+9 3
(S5 2.7 104 2.9 ) 1.20 1.2 0 e o
Continuing Calibration Summary _
. Analysis  [Standard 7 Dff. Analysis Standard  |%Z Diff.
Analytes Date w9 Date
hig—1, 2=Dichloroethene 1119l ys 9 20/ 13 7
krans—1, 2-dichloroethene L2l s ' 7 Jrel e 197 9
., e=Dichloroethane PITIRY 53 £ (frefe: Y7 Y
ichloroethene 42 b 98 7
. 1, 1~Trichloroethane Yyl i 95 s
Toluene 49 Ky 100 3
o, p—Xylene (Total) jo0 3 L 102 2
b-Xylene Y s/ 3 v 24 1
Pecane (SS)
CommMEDLS: () rpans.i2 DicHioko ETHANE WAS RN ON A S/mGLE Covwma = SypErco DETWAY, 30 mafes, 025 macnm
/ﬂ-\jﬁ\ Fhunbonsror
) TRANG-1,3 DICHLOROG CTNANE WAS CALIBRATED  w.Th  (TAMOAROS ‘G‘fy/m‘, 15, So,100, ¢ 500




PACE, Inc.
Soil Gas Analysis QC Sheet

Client Name: £gm -~ o Tk Instrument ID: 4
Project Name: Primary Column ID: 7¢ autz | 9.32 s 7.0
PACE Project Number: 710 115 52, Pipeles 06-5S
~ Tube Matrix Spike Recovery (%)
PACE | (Primeor| Tube [Analysis

Sample # | Second) } Section {Date 1 2 3 4 5 6
| £ <. stk 1 vles 120 Vi 97 9y 95 15

& <. oot JLrelee 121 12p | o0 14 ¢S %

B ,uib iiglg: 99 97 19 75 al b

2.¢. o0be 12 2/ 13 95 13 74 94 15

Matrix Spike QC Limits 1 = ¢is-1,2-Dichloroethene 4 = Toluene

are 75%-125%. 2 = 1,1,1-Trichloroethane 5 = m,p-Xylene

3 = Trichloroethene 6 = p-Xylene

Comments







PACE, Inc.
Soil Gas Analysis QC Sheet

~ Client Name: £/M - ross o Instrument ID: 8
Project Name: Primary ColumnID: 30 autan |, o0.32 4w I.0.
PACE Project Number: ¢w0s 5. 52 spties D04 -5
Tube Surrogate Tube Surrogate
PACE | (Primeor} Tube | Analysis | Recovery PACE | (Primeor | Tube | Analysis | Recovery
Sample #| Sccond) |Section| Date  |Decane (%) Sample #| Seccond) |Section] Date {Decane (%)
(20,7 M| Leoprd. | Frmna | /13191 (IS
Boed { 122
Fawt r 1t 3
v Y. o 4 v te3

Surrogate QC Limits
are 75%-125%.

Comments




PACE, Ine
Soil Gas Analysis QC Sheet
Method Blank Summary

(lient Name: cxem-wvoern cevrest Instrument Iy 4

Project Name: Primary Column ID: 30 me¥ei, ©0.32 Avem 2. 0.
PACE Project Number: ¢10115.501 ke PB-S
Date “Targel
Analyzed Compounds
113/9 s w.ﬁ:nd—

Commentis:




(lient Name. Epn - Bt oL

PACE, Inc

Soil Gas Analysis Calibration Summary

Instrument Iy 8

Project Namee tewnvz o/ Primary Column Iy 30 avles | 0.32 mm T.0 M"L-" 04-s
PACE Project Number. 4,0,/ 50, Analysis Date 1/23/9/
Initial Calibration Summary
Standards (ug/ml)
Analytes 5 10 50 100 500 AVE. %BSD
cis—1, 2-Dichloroethene 0.34/ 0.y912 0.5 5 XL A 0.uq3 PUEL L7
-1, 2~dichloroethene — — —
, 2=Dichloroethane — — — — —_—
richloroethene wesjadt | R3IT5 2.3b! 0.4 § 0.39¢ 0. Yo3 2. 37S 2.3
.LlJTﬁCthPOGthﬁDE 2:457 p.Yal o449 0.3P¢ 0-37L 0. 419 g1
oluene 1.014 .02 2.07 1.0 L 1.94 s op £ s
p-Xylene (Total) 1.2 128 1.35 1.2 L.oy 2.19 S-v
X}’lene 2.2 4 1.13 1.3 = 212 1oy 2.1/ S. 7
(SS) 2.23 1./p 1.2b .05 1. 37 2.0 3 3.2
Continuing Calibration Summary _
Analysis  [Standard |7 Diff. %:a.ljsis Standard  |Z Daff.
Analytes Date 2% ) te
pis—1, 2-Dichloroethene Jaales ¥q 103
frans-1, 2-dichloroethene —
1, 2-Dichloroethane — —
[richloroethene So 17
L, 1, 1-Trichlorcethane 49 99
oluene 5) 97
p—Xylene (T‘)ta]) ’ 100 .7
Xylene ! s/ 17
Pecane (SS) + — —

Comments:




PACE, Inc.
Soil Gas Analysis QC Sheet

 Client Name: czm -pa? by Instcument ID: 8

Project Name: tewv2 o4
PACE Project Number: 4q/0 //5.55, Lrpelaw pB -5

“Tube Matrix Spikeﬁcovery (%)
PACE | (Primeor| Tube |Analysis
Sample # | Second) | Section |Date 1 2 3 4 5 6
1230 I Mg | (Fcowy | FRoarT) 1/23/9) y07 |10g 129 liof |107 |1223
BAck {9 190 190 97 17 45
T Ao £ 193 ol 12y 106 oY 120
- 100 lio02 121 li120 1919 17
—" Matrix Spike QC Limits 1 = cis-1,2-Dichloroethene 4 = Toluene
are 75%-125%. 2 = 1,1,1-Trichloroethane 5 = m,p-Xylene
3 = Trichloroethene 6 = p-Xytene 0 - axyleae

Comments

Primary Column ID: 30 avf., 0.32 4w £.0.

MR A

tfaylei



PACE, Inc.

Client Name: cem- oo nsios

Project Name: iew2 o7 Mid-level Standard- Date/Time: +/is/e1 6922~
Project #: 91050, 50¢ File ID:
Inste. ID: g ColumnID: 3cantar, 0.32 1.0
Spates PY-
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-
benzene Area] RT benzene Areaj RT
Mid-level Std. 39 9.27 Mid-level Std.
Upper Limit 254 Upper Limit
Lower Limit I£9 Lower Limit
PACE Sample PACE Sample
No. ' No.
MRE (f13/a; 1 P 21
2 |72 2 toer | 343 21z |22
3 frmmg -8 | 340 g.37 |23
4 1734 2 Panms - F 3:7 9.37 24
S L arrmny - R 323 237 |25
6 290,y Lonscany - F 322 1.317 26
7 £ tscncane -8 4y g.37 |27
8 | s seiue 15p 137 |28
9 29
10 30
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40
QC Limits for Area ' Retention Time QC Limits

UPPER LIMIT = +100% of internal standard area  Retention time window is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.



PACE, Inc.

Client Name: ¢en - pnzz Lo
Project Name: t(enz o Mid-level Standard- Date/Time:
Project #:  4/0u1.50, File ID:
Inste. ID: 8 ColumnID: foasts, , 0.5 , |
Lpeles PB-S
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-
benzene Areaj RT benzene Area| RT
Mid-level Std. 377 2.17 Mid-level Std.
Upper Limit 750 Upper Limit
Lower Limit e Lower Limit
PACE Sample PACE Sample
No. No.
1 IQ.roLf/i;'g.%-[ 14y 127 21 1059, 6 P o -F 3/72 2.32
2 Poreoacy -8 | 324 7.3 |22 fovmomy-B | 33¢ 1.39
3 liscro Lommnr-E| s 937 |Bliosrys mep 170 9.32
4 Prraay -8 | 2% 238 124110000 lrnnu £ I3 737
5 1262 .9 Prempey-E] 32 .39 |25 Lvvgey -8 343 737
6 Poavang B! 2494 9.22 |26 iou.2p -E£| 319 732
T ioc2 9 frmsay-r | 354, 1.27 |27 Poravarie -8 | 337 7.33
8 Prnosy =B | 341 7.37 12810034 fa g-F 232 $.37
9 1054.§ Primrny -F 3eg .32 |29 Y /YOS 4 334 9.37
10 P sy - B 33y 1.27 30_ ec. gade 3uo .32
Af/fﬁq, 11 Rt 31
12 | oce e MS 140 .32 32
13 1955 3 Lormy-E 322 .37 33
14 Py -8 | 329 2.1 |34
15 125y Pa ay = 31y 737 |35
16 fomuin-A| 330 7.37 |36
1711057 0 focome-£l 3t v 37 |37
18 Povrascy =B | 332 137 |38
190577 Prnang-£| 325 222 |39
20 frmmg-B| 339 727 |40
QC Limits for Area Retention Time QC Limits

UPPER LIMIT = +100% of internal standard area
LOWER LIMIT = -50% of internal standard area.

Retention time window is
+/- 0.50 minutes.



Client Name: €#m - 1nmx eelisw

PACE, Inc.

Project Name: tewnvz e Mid-level Standard- Date/Time: ///v/9; 3 39 7. 4.
Project #: 9/041.503 File ID:
Instr. ID: g ColumnID: 30 reten , 0.72 s I.
Lopelos 06 -5
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- Bromofluoro-
benzene Area] RT benzene Area] RT
Mid-level Std. 5L q9.37 Mid-level Std.
Upper Limit 952 Upper Limit
Lower Limit 198 Lower Limit
PACE Sample PACE Sample
No. No.
1 <o pldy 349 .37 21 1222 .3 Lrswcansy = F 32 ¢ .32
2 g3y Pray-E| 337 5.3z |22 P8 | 347 7.3
3 Py -8 330 .37 |28 lac apde 363 9.32
4 1267 . % Frmsny ~F jod 9.37 24 12 723. 1Pn o -F 332 .37
5 frammny - | 332 7.38 |2 Py B | 35 9.37
6 1065 .0 L ey =F Jy § 27 26 529.2 Ln 9=F 33¢ 7.37
7 Lorvary =8 342 9.37 27 Lnnony - A 33e ?.37
8 12keb 9 Lrvavmecy - 32 9.32 28 12025 . 2 Loam - F 32 ¢ .27
9 Plrmigg -8 333 7.37 |29 Lrrgey -8 =3 34» 9.32 |rme /za4
10 lle"/wF 20 9-37 30 R.c. apiec 7673 .27
1 Ly — & 333 9.319 3
12 K& psrocde 343 9.37 32
B lioer s romg-r | 319 932 |33
14 Py -8 | 310 7.27 |34
15 (0093 Prnny -~ | 32y 137 |35
16 Prvensy =B 33§ 737 |36
17 jio20 2 Ly = F 39 232 |37
18 e - 8 -~ — 38
19 liow.c £n o-F I g 37 |39
20 P -8 34/ 7.37 140
QC Limits for Area Retention Time QC Limits

UPPER LIMIT = +100% of internal standard area

LOWER LIMIT = -50% of internal standard area.

Retention time window is
+/- 0.50 minutes.

b Lorgprraliom ctemm (FB-1901) wong gt tulidnTin



PACE, Inc.

Client Name: € &M - ok lenZis

Project Name: téevz ow¢ Mid-level Standard- Date/Time: 1/19/e; 1:52 2n.
Project #: 4101 7. 501 File ID:
Instr.ID: A Column ID:

Soil Gas Analysis Internal Standard Area Summary

Bromofluoro- Bromofluoro-
benzene Areaj RT benzene Area] RT

Mid-level Std. v 9.7 7 Mid-level Std.

Upper Limit Iryp Upper Limit

Lower Limit 20 & Lower Limit

PACE Sample PACE Sample

No. No.
1] oy ate kAN 137 12019000 lunenr | 322 9.37
2 |22 Prpem-r | 340 9-37 |22 Prioacs R | 397 7.37
3 Promey-8| IES 9.37 123 | ac. oride 3187 7.32
4 1270 Prog-F | 321 1.37 |24
5 Py -8 | IS e 9.37 |25
6 lisq Prsoccnrn - £ Iv3 9.37 |26
7 Porany-B| 152 1.27 127
8 Izli.7fw - £ 3yg 9.272 28
9 Pomg-8 | 353 .37 |29
10 1339 0 Prray - | 3237 q.37 |30
11 Prvargany - 6 3193 1.27 |31
12| gc 290 387 9.37 |32
13 123), ¢ [aewmpny-Fl 323 r37 |33
14 Pocronsy - & 3ss 5.37 |34
15 112329 Prnpen £ | 212 127 |35
16 Loy -8 353 32 |36
17 12338 Poomreny -F | 336 9.37 |37
18 Povacy <4 | 253 7.37 |38
19100398 Prwiap-£ | 362 137 |39
20 Lovg -8 | 357 7.37 |40
QC Limits for Area Retention Time QC Limits

UPPER LIMIT = +100% of internal standgrd area Retention time window is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.



PACE, Inc.

Client Name: ¢rmM - porr eziy

Project Name: (¢ w2 os Mid-level Standard- Date/Time: /22/9/ 2:¢5 4.
Project #: 4/0 115 55, File ID:
Instr. ID: 4 ColumnID: 30 avler, 0. 32 om 2.4
prles 08-S
Soil Gas Analysis Internal Standard Area Summary :
Bromofluoro- Bromofluoro-
benzene Area] RT benzene Areal RT
Mid-level Std. ige 2.37 Mid-level Std.
Upper Limit 274 Upper Limit
Lower Limit L9y Lower Limit
PACE Sample PACE Sample
No. No.
1 1320 Loemsy -F 230 g.37 |21hs,c Prorany -8 Jes 9.327
2 Prseg -8 357 9.25 |22
3 1287 £ reensny ~F 3ys .27 |23
4 Z‘ﬁ‘"‘?—‘—L 352 a7 |24
2 1309, Prveag -F | 323 4.37 356
17 -8 J4z 1.32
7 |30, ﬁ-; 14 127 |27
8 2 - 349 1.7 |28
9 I3y ¢ P = | I3 9.37 |29
10| frreg-8 | 34z 137 |30
Nlge. goide 376 g.52 |31
121393 4 precens £ | 370 .37 |32
B poyos | scc 17 |33
141203 g Py -6 | 25 1.27 |34
15 Promuns - & ass g.37 |35
16 113243 Loy -F | 4 2P 9.37 |36
17 Pronry -8 | 357 9.37 |37
1813350 prneg £ | 347 2.37 |38
19 Povrsrcy =6 | Ivo 7.27 |39
20 1326.9 Lrovmang -F 38y 7.3 |40
QC Limits for Area Retention Time QC Limits

UPPER LIMIT = +100% of internal standard area  Retention time window is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.

*  J3:14.1 PwFW*MWMMw—ﬁ’OMJ
' o arliina) AT —  ante ot s ol ol ~



PACE, Inc.

mntName: crm- faZR Gois

‘Froject Name: ¢(fn2 ot Mid-level Standard- Date/Time: //23/9; y.00r.m.
Project #: /01155 o/ File ID:
Instr. ID: B8 ColumnID: 30astz: |, 0.32 I.0
Fogpprhes DB -S
Soil Gas Analysis Internal Standard Area Summary
Bromofluoro- [Bromofluoro-
benzene Area| RT benzene Areal| RT
Mid-level Std. 3ss 9 37 Mid-level Std.
Upper Limit %0 Upper Limit
Lower Limit 147 Lower Limit
PACE Sample PACE Sample
No. No.
1] cor atd 262 1.37 J21
2 11232.7(m¢) Fonpnd 2s5e 12 |22
3 Buct 345 137
4 |33, C0nen) Facer 332 137 |24
5 Bacd | 347 9.3 |25
6 26
_ 27
8 28
9 29
10 30
11 31
12 32
13 33
14 34
15 35
16 36
17 37
18 38
19 39
20 40
QC Limits for Area Retention Time QC Limits

UPPER LIMIT = +100% of internal standard area  Retention time window is
LOWER LIMIT = -50% of internal standard area. +/- 0.50 minutes.
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o Y116505 "
ERM-i.orth Central, inc. ( £LO19904 (~
- Sample Chain of Custody
hoasaTr ™™™ LNz O ,f/ N 3?‘]0 :
smﬁﬁ“‘, HIJ, CVEB Nu;ber ‘R‘ > fébx*bs;/?l/éﬂ‘;g/&
4 , AT AT ’
ERM C|G Conlainers é-‘ ~ g
Samplo | Date | Tme | O | R Stion Locasion 9 &,‘ 3 Remarks
Number Pl B ata N L )\0
Y s 1afuljesel |V ro-141-568 | ,|v|v|v o Tubes PR SAMPLE.
ol 2 1/ifulr30| |V | Lo-1A2-56F8 |/ AU Lon) TRINER.,
3 /A0 V| Lo-2-56782 |1 |V]V]Y
e Spxprrs Lostfd
Ar 44°C,
7. \04;’/ 74(,(/1/4/0&(174 Lo- 141 -SG (pasmaey — Lor* c7-
* 6’4_40«, Zé’ﬂ/&, 0/4_ S 74 (Sccwoﬁlrlof’*CT—/éFz?)
| 6@ Sosi_ ,éﬁ% %%L#SJ’S -_101~56F6ﬁ”l/mﬁ£q Lor®e7 - féj%)
£ “ CSWDMM CT) g)
Lﬂ-'.f -56781 - la-ff'r—/.sz-lf 7=/
S)aqple Relinquished by: Date Time Sample Received by: Date Time Reason for Transfer
C P e, <5 /o5, 1gvs fel-x /-9-9/\ /57" 5/.]'///;9
WadalirnaMully] V1o | 214

YES: White & Yelow copies accompany sample shipment lo kaboratory. Yelow oopy retained by Lboratory. White aopy 1o be retumed 1o ERM for Sles.  Pink copy retained by sampler, Gokl copy extra oopy s needed




R U

ERMgrlorth Central, inc.

Coc#— 2.0//90975.

e

(

Sample Chain of Cusi.

"Basagxr [™"Tenz O LIS *

PREM, LT TR DPE w0/ [ Fes
o | Tele Contaiers &) N S19¢ bRS 795
Sample | Dae | Tme | O | R Stagon Location Sy W Remarks

Number P 8 \Q b \“
[ _|pefal tree | V| Lo-1A2-56"F2 |/ |/ |/ ]y fomngy LtCTIS92, ST /5°9S
2 ) \woe| |V ro-rp3-sg 0510|777 | Winney Lot* CT Is5t, Sec-cT (s9¢
3 / il W Lo-yp/-56 10243 ¢ V1717 Fermay Lor *(T 547, Se™> CTI573
y 1053.7] '/ v |V ” -
£ ) lywl Vl1o-184s6e5 |/ | maey Lot ¥CT 159/, ke, ™~ CT |56
s || lny Lo-IAs-3Gwss|/ |V I|/]Y funssy Lot %7 /5202, Se-CT /3T
(- J /Yo LO - /AT -2 1055.3 )/ Ara ,,,m,[o, #G 590, Sec, tor g9

| 1AL cpmpPLES coores Hr e
¥*\7 D”‘V T ard phou it TTwe TuRes PER SpmrLE
¥ | Forcow LENZ Oie J0P Co Al 7AINER
f‘/aﬂ Sorc 64-; ﬂN"LQrSlfﬁL

Sample Relinguished by: Date Time Sample Received by: Date Time Reason for Transfer

=

*‘Jé’% flnh /900 | F ﬁDX //10/4( 1200 | SHipPING

ML g Vi fq | e

COPIES: White & Yelow copies accompany sample shipment o bboratory.  Yellow copy retained by taboralory. Whie ocpy 1o be retumed 1o ERM for files, P‘li(mpyretamdbyatphr Gold oopy extra copy as neaded




ERM-IQurth Central, inc. ( coct-Lo /109182 [
& Sample Chain of Custocl)1

" Yzs2ar e ez O 5/ S Fen X*
“™BAmM, DPE, HVT, 0B wnter /5 >/ 5194 62579
ERM c|G conaiers/ ¥/ </ %
Sample | Date Time & 2 Sation Location < w3 Remarks
Number P (B Y/ . .
7 \thotulters] |X | Lo-7A6-3¢ ios¢.1] ! |V /v Yinaey Lot? CTYs 7Y Sec 'CTISZeL
b4 | 2ol |Y|co-r#8- 56 wsr.0l/ [V |V | Rompey Lot CT 154 Sec*er [S6o
7 | | g |V|eo-rae-sems™™ | 2 |V |V |V |(ud /mbo) Vmnes Lo7%cr (£ secer 557
/o | | lez| |V |r0-789-5¢85%s1.d 1 |V |/ |v " Runary Lor %27 73 SecXT 1570
/1 I (sl |7 |eo-789-56 jog0 | 1 |V /v Pemany Lot "CT 1o 4S 5:7<r!s71z
12 || o] Iv|ro-s89-s6e8id ) || 7|/ e oimmes Lot ®CT /563 5e7CT )1 o
IR AR e T AR . e e R 2 T
¥| 7 Dy Turnrgouno | Too ThBEs [er Sarres
R Fo(,c.ou) L’EN(Z-@N-— 6 ) P OoMNTENER
sz Sou_ Q/,l; ,4:.)4‘,4 él‘k
Sat/np!g Rel/%heg by: Date Time Sample Received by: Date Time Reason for Transfer
XA | tfiofu| 1700 | FEPX iola] 1900 | SHipping
ML by \/izfaty | 1€ '

COPIES: White & Yelow copies accompany sample shipment o laboralory.  Yellow copy retained by kboralory. While copy 1o be retumed Yo ERM for fles. Pink copy retained by sampler.  Gold copy extra copy as needed




Ao o |

( ( Q(or( 3
ERM-North Central, inc. Coc®loll]alc
' , , Sample Chain of Custody
Moasazz [T LENE On Y/S/ & Fe D y#
Samploc: nmber /X N/ eb)
B Hvs (T6, DPE oot | Ny S $/G4LRSS06
ERM |8 o Containers \j& N 3&/
m Date Time g Q[ Stafion Location \'\I &/‘Sy Remarks
[/l | Jods /| Lo~ 1B1-56 wezd |l vy |V b oy Lo CT IS99 Sec*eT /b |2
2 | | lppl |V Lo-182-56mz|l |v|v]|/ emagytor*Cr AL selcrfesy
5 [ /052 / LO~/B3~5Gwes.0ol/ |“ ||/ &,waf‘crle % SefT/6S D
4‘ [ lesh |V 20~ 18%-s6medly |V | v]7 Deingey LoCT /706 SeCT 1610
g / Jps7 /| Lo - )B85-56m11/ |7 AYA ,pg,wz,,ﬁf JL09 Se*CT 1613
A | Joel |V Lo-/B8b-SG1ssis |V 1, |V l@kmq Lf"CT /640 Sec™CT /631
7 oyl VLo~ 87-s6mas3ll |V |V ]/ Bumaeg Lot*CT Jutit SeCT bt/
|7/ DM; /rafem}ﬂoa/\![) | — e SampLés (oot B 9[" C
- FOLuow Lenz O JOp T7wo Tupes FeR ShmPLE
Fep Sou, G/}s ﬂmog:i/; (lo,d*me@
Slgmple w by: Date Time - Sample Received by: Date Time Reason for Transfer
<7 - 4///,147/ /900 |FEDX (nfu | 1920 | Suepme

COPIES: White & Yelow copies accompany sample shipment fo kboratory. Yelow oopy retained by laboratory. While capy 1o be retumed 1o ERM for flles. Pink copy retained by sampler.  Gold copy extra copy as needed




ERM-( -orth Central, inc. ( coc*Loflfqg/ea(
_ Sample Chain of Custody
“Moasagr [T lenz On /) s/ VPN
= BBM, HUT, (IR, DPE Wl AV g /54625806
ERM c|G Containers / Y N/ 2
Sample | Dale | Tme | 4| R| Seion Locain S/ F Remarks
Number P| B N ;\5’ o
2 |infar | 1g0¢| /| Lo-1c/-56FB wi| 1 |V | v Womge Lot*CT YDA -
7 / j75% / Lo- /CI=3G eS|/ v vV l&/mnkt(lof’d L3S Sec Cr )37
Yeer A e paerp AL AL AL A A e »
4 A']/%Ué\ =W e A 7 % 261
/2| | (457 /| Lo-sci-56 10123 |/ |/ |V %m‘,zof"cr 1576 $e Xt (592
/3 3| | | po—sed-5GFsem |l |7 v |V Vg Lot *CT 1598 e CT/s33
1¢ s00| |V |LOo-/c5-56 qg0] ) (v |1/ ety L "CT J 3¢ SoZCT /53S
(5] Wse| [Vto-17-56783 g8 1 v v |/ "Wt Septer covbdad Y€
o | 7 D8y Tuknheouns = [Two fubes per sarpte
% Acocid CEN= Ore S2P Foe Soe s Aulae s conZecpan
SaAmple Relinquished by: Date Time Sample Received by: Date Time Reason for Transfer
=E=< o |nfa | 1900 | FeEp X JoJa [1900 | SHirping
K SHe<conppry SameLE oo JIO—~/CY—SGFB JRaoKe

COPIES: White & Yelow copies accompany sampla shipment 1o bboraory. Yellow copy retained by laboralory. While copy 1o be retumed to ERM for fles. Pink copy retained by sampler.  Gokl copy exra copy as needed




L

| ' . Va2
ERM-\ vorth Central, inc. ( Loc*lori29/D
Sample Chain of Custod
WONo: Proect Name: W&o/ N .
wggéif \{{:\ﬁ')’ @] E> blj;l; e Number NQ\J \&J X FED X “
ERM 1 ¢ Conlg'mers V:‘\\ \\\ \;,u g / ‘)'L'LLR 5736
Sample | Dale Time a FZ Staion Location < AR, Remarks
Number Pl B Y/
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APPENDIX D

DEVIATIONS FROM THE APPROVED SOIL INVESTIGATION



" CHANGES IN THE SAMPLE COLLECTION METHODOLOGY AND WORK PLAN
SOIL BORINGS CONDUCTED AT THE LENZ OIL SERVICE SITE
PHASE | REMEDIAL INVESTIGATION/FIELDWORK = 1/91-2/91

Changes In the Field

Work Plan

Justification

Visqueen liner was punctured at
4 boreholes:

SB-11

S$B-5

SB-7

SB-6
Backfilled with bentonite pellets
to seal perforation

The samping will be limited to shallow
depths to avoid puncturing the visqueen
liner and possibly allowing contaminated
groundwater to migrate into the clean
backfill

As directed by IEPA Project Manager

Used high pressure hot water cleaning
equipment

Pressurized steam cleaning equipment

Standard Operating Procedures (SOP) for
JEPA Drill Rig when decontaminating
equipment and supplies

The 3 MS/MSD samples were not designated
in the field

Field samples will be collected and
designated for matrix spike/matrix
spike duplicate (MS/MSD) analysis

Instructed by laboratory that they would
select randomly the sample to test

SB-01, SB-02, and SB-03 were moved
several feet to the Northeast

Need to receive approval from U.S. EPA
through ERM-North Central, Inc. to make
changes in the work plan/sampling and
analysis plan

Moved due to the presence of a major
gas pipeline in the areas designated as
collection points

\

Started at SB-01 on the west side of the
site. U.S. EPA requested that work be
initiated on the east side

Not Addressed

Historical information indicated that
construction debris and chemical
contamination were more likely located
on the east side. Therefore to prevent
cross—-contamination, work was initiated
on the west side.




( { (

6 |Used a 2-foot split spoon sampler with Continuous sampler High OVA readings forced delays in

4 six-inch brass liners to sample at sampling due to health and safety

7.5 to 9.5 feet of SB-22, Sampling reasons. A field sample was taken for
methodology was not the one specified qualitative purposes since the U.S. EPA
in the QAPjP. There was no U.S. EPA oversight contractor was not notified
oversight when sample was taken. that field activities had resumed

7 |Samples SB-23, SB-16, SB-15, SB-21, At the Chicago airport, TWA broke the

SB-14, and SB-18 were damaged during seal to check the coolers for bombs

transit, therefore breaking the due to the increased security

Chain-of-Custody precautions as a resuit of the Iraq war.
Resampling at these borehole locations
was done.

8 |SB-12 moved several feet to the west Need to receive approval from U.S. EPA OVA readings greater than 1,000 with
through ERM-North Central, Inc. for strong odors and white smoke coming out
changes in the work plan of the hollow~stem augers at the

original SB-12 location

9 {Used IEPA Field Boring Log Specifies Geologic Drill Log in Figure Substitution directed by IEPA Project
2-5 of the Data Management Plan Manager

10 |Only 1 field blank for VOCs (2 X 40 ml) Should have taken a minimum of 5 Oversight by IEPA Project Manager
was taken tield blanks (1 field blank/10 samples).
All parameters were to be collected:
(a) TCL volatile !
(b) TCL semivolatile organics
TCL PCBs
TCL Pesticides
(c) TAL Metals
TAL Cyanide
11 [Trip blank taken Trip blanks are not required for soil

samples




12

The IEPA Chain-of-Custody was used

The Chain-of-Custody from
ERM-North Central, Inc. was specified in
the QAPjP (Figure 5-5)

IEPA personnel were familiar with the
Agency's Chain of Custody

13

Trip blanks were not included on
sample tracking form or field data
form

Oversight by IEPA Project Manager

14

Several entries on field data forms
were corrected by scribbling out error

Errors were to be corrected by
crossing out with 1 line

Oversight by IEPA Project Manager

15

There were 17 soil intervals not -
sampled

Specified by Work Plan

See attached table for explanation

16

Used depth of soil interval as part
of the soil coding

Depths wee to be identified by letter
codes

Due to the variation in soil intervals
collected in the field, it was
determined by the IEPA geologist that
actual depths should be utilized to
avoid confusion

17

Field Blank on sample tracking form
should not have depth designation

Oversight by IEPA Project Manager

18

Two intervals:

SB-219.5'-14.5’

S$B-22 7.5'-9.5'
were not analyzed for all parameters
specified in the Work Plan

See attached table for explanation

19

Sample analysis request form (Figure
3-2 in Data Management Plan) was not
utilized

Specifies the use of this form

IEPA Chain-of-Custody includes the
information

20

Corrective action form (Figure 13-1 in

QAPjP) was not used




CHANGES IN THE SAMPLE COLLECTION METHODOLOGY AND WORK PLAN
SEDIMENT AND OFF-SITE SOIL SAMPLING CONDUCTED AT THE LENZ OIL SERVICE SITE
PHASE | REMEDIAL INVESTIGATION/FIELDWORK = 1/91-2/91

Changes in the Field

Work Plan

Justification

A decontaminated stainless steel spoon
and bucket were used to collect the

samples. Sampler wore long neoprene

gloves.

A stainless stell Eckman dredge or hand
auger will be used to obtain bottom
sediment grab samples at the center
point of each cross-section if surface
water is present in the ditch. If no
water is present in the ditch, a

stainless steel trowel or hand auger

" |will be used to collect a sediment

grab sample

Substitution directed by IEPA Project
Manager

Used high pressure hot water cleaning
equipment

Pressurized steam cleaning equipment

Standard Operating Procedures (SOP) for
IEPA Drill Rig when decontaminating
equipment and supplies

MS/MSD samples were not designated
in the field for volatile organics and
semivolatile organic parameters

Field samples will be collected and
designated for matrix spike/matrix
spike duplicate (MS/MSD) analysis

Instructed by laboratory that they would
select randomly the sample to test

A trip blank for sediments and a trip
blank for surface soils were collected

Trip blanks were not required for either
soil or sediment samples

Oversight by IEPA Project Manager

Only 1 field blank for VOCs (2 X 40 ml)
was taken

All parameters were to be collected:
(a) TCL volatile :
(b) TCL semivolatile organics

TCL PCBs

TCL Pesticides
(c) TAL Metals

TAL Cyanide

Oversight by IEPA Project Manager




The IEPA Chain-of-Custody was used

The Chain-of-Custody from
ERM-North Central, Inc. was specified in
the QAPjP (Figure 5-5)

IEPA personnel were familiar with the
Agency's Chain of Custody

Sample analysis request form (Figure
3-2 in Data Management Plan) was not
utilized

Specifies the use of this form

IEPA Chaln-of-Custody includes the
information

Corrective action form (Figure 13-1 in
QAPjP) was not used

Oversight by IEPA Project Manager

The trip blanks taken were not included
on the sample tracking form or field
data form

Oversight by IEPA Project Manager




CHANGES IN THE SAMPLE COLLECTION METHODOLOGY AND WORK PLAN
SURFACE WATER SAMPLING CONDUCTED AT THE LENZ OIL SERVICE SITE
PHASE | REMEDIAL INVESTIGATION/FIELDWORK = 1/91-2/91

Changes in the Field

Work Plan

Justification

Approximately 12 to 14 inches of ice
was chopped through to get to the

Not addressed

Due to freezing conditions, an axe was
required in order to reach the sampling
point

Used high pressure hot water cleaning
equipment

Pressurized steam cleaning equipment

Standard Operating Procedures (SOP) for
IEPA Drili Rig when decontaminating
equipment and supplies

MS/MSD samples were not designated
in the field for volatile organics and
semivolatile organic parameters

Field samples will be collected and
designated for matrix spike/matrix
spike duplicate (MS/MSD) analysis .

Instructed by laboratory that they would
select randomly the sample to test

Extra volume was not collected for
MS/MSD analysis of volatile organics and
semivolatile organics

Triple the volatile organics sample
volume and double the semivolatile
organics sample volume

Oversight by IEPA Project Manager

Only 1 field blank for VOCs (2 X 40 ml)
was taken

All parameters were to be collected:
(a) TCL volatile )
(b) TCL semivolatile organics

TCL PCBs

TCL Pesticides
(c) TAL Metals

TAL Cyanide

Oversight by IEPA Project Manager

The IEPA Chain-of-Custody was used

The Chain-of-Custody from
ERM-North Central, Inc. was specified in
the QAPjP (Figure 5-5)

IEPA personnel were familiar with the
Agency's Chain of Custody

SWO3FDTB on the IEPA Chaiﬁ—of-Custody
should read SW03TB

Oversight by IEPA Project Manager




8 (Seven trip blanks were taken Could have prepared shipment so only
1 trip blank would have been required
(1 trip blank/cooler)
9 |Sample analysis request form (Figure Specifies the use of this form IEPA Chain-of-Custody includes the
3-2 in Data Management Plan) was not ' information
utilized
10 |Corrective action form (Figure 13-1 in Oversight by IEPA Project Manager

QAPjP) was not used




CHANGES IN THE SAMPLE COLLECTION METHODOLOGY AND WORK PLAN
HEALTH AND SAFETY PLAN
PHASE | REMEDIAL INVESTIGATION/FIELDWORK = 1/91-2/91

Changes in the Field Work Plan Justification

1 [Personal Safety Certification Form and Required in Work Pian Oversight by IEPA Project Manager
Site Safety Meeting Log in the Data
Management Plan were not completed by
personnel on-site

2 |Visitor and Employee Log Daily Sign-in/ Required in Work Plan Oversight by IEPA Project Manager
Sign-Out sheets were not maintained

3 |Certification of Completion of Initial, Required in Work Plan Oversight by IEPA Project Manager
Site-Specific Health & Safety Training ‘
forms in the Health & Safety Plan were
not completed by personnel working
on-site
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APPENDIX E

FRACTURE ANALYSIS

INTRODUCTION

Aninvestigation was performed to gather information regarding the orientation, spacing,
width, lateral extent, and interconnectedness of bedrock fractures in the vicinity of the
Lenz Oil site. Because much of the surficial aquifer is composed of fractured limestone,
fractures are undoubtedly a dominant factor that controls the ground water flow
direction and velocity. The regional network of fractures is defined by data from
previous investigations near the site, field investigations of outcrops around the site, and
site-specific investigations of cores. This Appendix presents the methodology and results

of those investigations.

GEOLOGICAL SETTING

The Lenz Oil site is located on the crest of the Kankakee Arch, near the northeastern
edge of the Illinois Basin. The southeastern extent of the Sandwich Fault Zone is located
approximately 23 miles southwest of the Lenz Oil site at its closest approach. Although
all of these structural features are presently inactive, the local character of the bedrock
has been strongly influenced by historical geological activities. For example, in the

vicinity of the Lenz Oil site, the Silurian strata are nearly horizontal because the site is



on the crest of the Kankakee Arch. Joints in the brittle Silurian dolomite occur in three
mutually orthogonal sets, two of which are vertical and one of which is horizontal
(Nicholas and Healy, 1988). The vertical sets of joints were caused by structural
deformation (i.e., the tensile stress from the subsidence of the Michigan and Illinois
Basins and the uplift of the Wisconsinan and Kankakee Arches). However, the
horizontal set was formed as a result of carbonate dissolution along bedding planes.
According to Zeizel and others (1962), the orientation of bedrock valleys in DuPage

County is controlled by these major joint sets.

PREVIOUS INVESTIGATIONS

The U.S. Geological Survey conducted research into the orientation and spacing of joint
sets in the Silurian dolomite as part of their study to determine the geologic and
hydrologic factors that control the migration of tritium from a closed, low-level
radioactive waste disposal site, located approximately 1.5 miles southeast of the Lenz Oil
site (Nicholas and Healy, 1988). The joint analyses performed by Nicholas and Healy
(1988) included lineament mapping, bedrock surface mapping, and studies of joint
orientations exposed in outcrops of the Silurian dolomite. The orientations of 156
vertical joints measured in two quarries were plotted on a rose diagram by using a 1-
unit length per joint and grouping the joints into 5-degree sectors (Figure E-1). A total
of 106 linear structural features were mapped on aerial photographs of the 25-square-
mile area surrounding the low-level radioactive waste disposal site. These linear
features were plotted on a rose diagram by using a 1-unit length per 1,000 feet of
lineament length and grouping the lineaments into 5-degree sectors (Figure E-1). The
rose diagram of the vertical joint orientations shows two orthogonal sets of joints: one

set of joints with an azimuth of 40 degrees, and the other set with an azimuth of 130



degrees. The rose diagram of the lineaments reveals three major sets: two of which
correspond to the vertical joint sets and one that is oriented at 20 degrees azimuth and

has no apparent analogy among the vertical joint sets.

Zeizel and others (1962) and Foote (1982) have shown that the frequency and aperture
of vertical joints in the vicinity of the Lenz Oil site decrease with depth below the
bedrock surface. This interpretation is based on the assumption that private wells are
generally set opposite the most productive portion of an aquifer, which would be the
most highly fractured portion of the aquifer in the case of the Silurian dolomite. By
plotting well frequency versus depth of penetration into the Silurian dolomite, Zeizel
and others (1962) concluded that the upper 60 feet of the dolomite is the most
productive portion of the aquifer. Although unconfirmed by direct field measurements,
significant fractures probably extend at least 60 feet into the dolomite; however, this
conclusion is preliminary and may not accurately describe the bedrock below the Lenz
Oil site.

According to Nicholas and Healy (1988), horizontal joints along bedding planes are
evident in outcrops and in borings drilled at the low-level radioactive waste disposal
site. Outcrops along the northern side of the Des Plaines River Valley display prominent
horizontal joints that are hundreds of feet long. Many of the joints are weathered, and
some are several inches wide. Because the correlation of horizonal joints between
borings at the low-level radioactive waste disposal site is excellent, the joints are likely
to be continuous for at least 1,600 feet in the subsurface (Nicholas and Healy, 1988). The
apertures of the subsurface horizonal joints were measured to be as wide as 2 feet.
There is also evidence that many horizontal joints have been infilled with sediment

ranging in size from clay to sand.



Nicholas and Healy (1988) have classified all of the horizontal joints in the area of study
into two groups: subregional and regional. Joints that are areally extensive are
considered regional joints; whereas joints that are located in bedrock highs and truncated
at the bedrock surface are classified as subregional joints. The subregional joints are
more commonly filled with glacial sediment than the regional joints. Based on their
interpretation of borehole geophysical logs, Nicholas and Healy (1988) have identified
major regional joints at elevations of approximately 415, 440, 525, 550, and 565 feet above

sea level.

ERM-NORTH CENTRAL INVESTIGATION

As proposed in Section 5.1.9 of the Lenz Oil Remedial Investigation/Feasibility Study
(RI/FS) Work Plan, Environmental Resources Management-North Central, Inc. (ERM-
North Central) conducted: (1) a regional fracture analysis to independently verify the
findings of previous investigations, and (2) a site-specific fracture analysis to evaluate
the nature of fractures below and downgradient of the site (ERM-North Central, 1990a).
These field investigations were conducted between March 16 and April 7, 1991.

ERM-North Central performed a reconnaissance of the area within approximately 1.5
miles of the site to locate outcrops of the Silurian dolomite to be used for the collection
of the regional fracture data. The Des Plaines River Channel, the Chicago Sanitary and
Ship Canal, the Illinois and Michigan Canal, and the Calumet Sag Channel were all
investigated for bedrock exposures. Silurian dolomite outcrops were observed in many
areas along these canals and channels, but many of the outcrops appeared to have been
disturbed by construction activities. The best undisturbed bedrock exposures were

found at or near the Sag Quarries Recreation Area in the Palos Forest Preserve (T37N,



R11E, Sections 13 and 14). This area contains abandoned quarries and extensive bedding
plane exposures of the Silurian dolomite. The seven outcrops selected for collection of

joint data are shown on Figure E-2.

The distribution of the 278 joint orientation measurements, which were collected from
the seven outcrops, are shown on Table E-1 and Figure E-3. The orientations of the
joints were plotted on rose diagrams by grouping the joints into 5-degree sectors and
plotting 1-unit length per joint (Figure E-3). Information regarding the spacing, width,

and continuity of the joints was also collected.

The site-specific joint data were obtained during the installation of deep monitoring
wells at the site. The bedrock at the location of each deep monitoring well was cored
by using an NX rock coring system. After the rock coring was completed at each boring,
the core was logged by an ERM-North Central geologist according to the methods
described in Section 5.1 of the Sampling and Analysis Plan (ERM-North Central, 1990b).
The depth, thickness, and apparent angle of each bedrock fracture were noted on the
boring logs, and a summary presentation of all of the fracture data was prepared to

permit an interpretation of the nature and extent of the fractures (Figure E-4).

The rose diagram of all of the regional joint measurements taken by ERM-North Central
(Figure E-3) shows three discrete sets of joints: (1) a primary set exhibiting an average
azimuth of 132-degree, (2) a secondary set exhibiting an average azimuth of 47-degree,
and (3) a tertiary set exhibiting an average azimuth of 25-degree. Although these results
closely approximate the results of Nicholas and Healy (1988), ERM-North Central’s data
show a bimodal distribution of the primary joint set orientations (Figure E-3a). The joint
sets exhibit two prominent orientation nodes, one at 115-degree to 125-degree and the
other at 130-degree to 140-degree.



Because the bimodal distribution may be a result of construction activities along the
Calumet Sag Channel, ERM-North Central separated these data into two groups: (1)
measurements collected near the channel (ie., Outcrops #1 through #5) and
measurements collected away from the channel (ie., Outcrops #6 and #7). The
measurement data from each group were tabulated (Table E-1) and plotted on rose
diagrams (Figures E-3b and E-3c). The primary joint set measurements taken from
outcrops near the channel (Figure E-3b) show the same bimodal distribution as the entire
data set (Figure E-3a). However, the primary joint set data collected from the outcrops
away from the channel form a single node at 130-degree to 150-degree (Figure E-3c).
This suggests that joints exhibiting an orientation of 115-degree to 125-degrees are only
found along the Calumet Sag Channel and, thus, may be artifacts of blasting and
construction along the channel and not representative of natural conditions. The joint
orientation data from outcrops away from the channel (Figure E-3c) are the least likely
to have been affected by man-made causes and, thus, are considered the most
representative of the regional vertical joint orientation patterns. These data suggest the
presence of: (1) a primary joint set with an average azimuth of 135 degree, (2) a
secondary joint set oriented at right angles to the primary joint set with an average
azimuth of 45 degree, and (3) a minor tertiary joint set with an average azimuth of 20
degree. These results are very similar to the vertical joint orientation results reported
by Nicholas and Healy (1988).

Because no information regarding the spacing and width of the vertical joints was found
in the published literature, ERM-North Central collected these measurements from the
previously described seven outcrops. The width (or aperture) of the primary and
secondary joints varies from tightly closed to approximately 4 inches, and the exposed
joints are generally wider than the unexposed joints, as a result of weathering. The

spacing for the primary joints ranges from 0.5 to 36 inches and averages approximately



12 inches. The spacing for the secondary joints ranges from 8 to 24 inches and averages
approximately 14 inches. The length and depth of the joints could not be accurately
discerned because of limited bedrock exposure. Where present, the tertiary joints are

prominent and laterally extensive, but they were infrequently observed.

The site-specific fracture data from the borings (Figure E-4) revealed the presence of
several discrete fracture zones that can be correlated between cores. The shallowest
fracture zone occurs in borings MW-3D, MW-6D, and G106DR at an average elevation
of 587 feet. This fracture zone ranges from 0.5 to 1.4 feet in thickness and is composed
primarily of horizontal fractures. Because the top of the bedrock is below 587 feet at the

other boring locations, this fracture zone does not appear in the other cores.

The next major fracture series occurs in the cores from MW-3D, MW-4D, MW-6D, and
possibly MW-7D and G106DR. This fracture zone varies in thickness from 0.3 to 0.8 of
a foot and is composed of a combination of horizontal and high-angle fractures. Because
the rock quality in MW-7D and G106DR is very poor at the elevation of this fracture

series, positive identification of the fracture series in these cores was not possible.

At an elevation of 574 feet, a minor fracture zone was identified in three of the six cores
that intersected this elevation. The fracture zone was apparent in borings MW-4D, MW-
5D, and MW-6D at a thickness of 0.6 to 1.2 feet. Although the fracture zone is not
obvious in boring MW-3D, four horizontal bedding planes were logged at the same
elevation in boring MW-3D. Because weathered rubble was present in boring MW-7D
and G106DR at an elevation of 574 feet, the fracture zone could not be identified.



A major fracture zone with a thickness between 1.0 and 2.8 feet was also encountered
at an elevation between 568 and 571 feet in all of the cores, except MW-3D. However,
three horizontal fractures are present in the MW-3D core at this elevation. This fracture
zone probably represents one of the major regional fracture zones identified by Nicholas
and Healy (1988), who reported the presence of a major horizontal fracture zone at an

elevation of 565 feet.

The deepest set of major horizontal and vertical fractures that was observed during the
Rl is located at an elevation of 562 to 563 feet. This fracture zone, which was identified
in cores from MW-1D, MW-3D, MW-4D, and MW-5D, is composed primarily of high-
angle fractures with thicknesses that range from 1.1 to 1.7 feet.

As shown on Figure E-4, minor fracture zones occur at elevations of 551, 555, and 559
feet. These minor fracture zones are generally thin and not as laterally persistent as the

major fracture zones.



TABLE E-1

VERTICAL JOINT ORIENTATION DATA
LEMONT, ILLINOIS AREA

(Page 1 of 3)

| Joint Azimuth;

Degree All Outcrops Outcrops #1-#5 © Outcrops #6 and #7 @
0-5 1 1 0
5-10 1 1 0

10-15 3 2 1
15-20 3 1 2
20-25 5 3 2
25-30 2 2 0
30-35 3 2 1
35-40 4 3 1
40-45 11 6 5
45-50 24 15 9
50-55 20 15 5
55-60 19 16 3
60-65 6 5 1
65-70 1 1 0




TABLE E-1

VERTICAL JOINT ORIENTATION DATA
LEMONT, ILLINOIS AREA

(Page 2 of 3)

—
—

Joint Azimuth
Degree All Outcrops Outcrops #1-#5 @ Outcrops #6 and #7 @
70-75 1 0 1
75-80 0 0 0
80-85 1 1 0
85-90 0 0 0
90-100 2 2 0
100-105 1 1 0
105-110 2 2 0
110-115 5 4 1
115-120 5 4 1
120-125 19 14 5
125-130 23 15 8
130-135 17 8 9
135-140 29 12 17
140-145 29 11 18




TABLE E-1

VERTICAL JOINT ORIENTATION DATA
LEMONT, ILLINOIS AREA
(Page 3 of 3)

Joint Azimuth -
Degree All Outcrops Outcrops #1-#5 ® Outcrops #6 and #7 @
145-150 - 24 12 12
150-155 7 3 4
155-160 5 3 2
160-165 1 1 0
165-170 1 0 1
170-175 0 0 0
175-180 3 2 2
Total 278 ~ _167 111
Notes:

M Outcrops #1 through #5 are located near the Calumet Sag Channel and may have been

disturbed by construction activities.
@ Outcrops #6 and #7 are located away from the Calumet Sag Channel and are probably
undisturbed.
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riling EQuipment s . o\ yons Sempler( €5) tlglg)3l g8 wone el
epth <
Elev. DESCRIPTION in teet| & | 3 5 5 213 REMARKS
- O-35+ RBrewn Soawd awd Cravel 3 “ Backsrcum/ cvAO
- Sample 7Time 9 35 4x //,vuc"
— / go-?- Vcﬂ / —: ‘; Wh//e ;J’l/’utﬁ CVA C
- /7 32c2. 6/‘/"7/ esf. 1% 3 ™M SG“\P"’ shee CV’V 7
- / o2 Mevols 2 —_ \g ~N . HAU !
: 5 N 54.\'6/( AC..G/ CV” ¢
L 2.7 MAY L
: 3’5-"?. L+, browan anC( Ar. 5)’07 mcﬂ/o-// : g whle c'/r/l/nscyﬂ o
— s th s o Py - A
n cloy ey 5/.f w f”"’S’ ve/ a m N ‘" Samfe shie CVALD
— . echen? P ce
. ,'ebbkil 17N -ff&l,un.s *60’&-45 et y—'— % 8 9 /’”u
/Q 7, qfffo — > .
Sd:"gez vc:e 7 Fei Metals 43 - Oy Sa‘,dc‘c.u/cy”""
=1 < AU LSS

et by bt b boesa b e boaa i arili it




&

Site File No 0#3Q9c2oce3

lllinois Environmental Protection Agency

Field Boring Log

County_Q_lf%L___ Boring No S8 2¢ 8 Monitor Well No _/ é

Page / of /

Site File Name L emcu? ,/1 eaz O/ Surface Elev Completion Depth_3 {'1
Fed ID No Auger Depth S P+ Rotary Depth d#
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@ Illinois Environmental Protection Agency Field Boring Log Page _/ of [

Site File No. 043¢c20oce 3 County _Lu /'aeé e Boring No S8-209 Monitor Well No _A 4.
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Sie File No 0#3Qcpoce3

llinois Environmental Protection Agency
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==
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@ lllinois Environmental Protection Agency Field Boring Log Page _J of _/
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Fed ID No. ~ Auger Depth 2,27, Rotary Depth _ﬂ_
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ERM-NORTH CENTRAL, INC. SOIL BORING LOGS



ERI

ERM - North Central, Inc.

Environmental Resources Management

GE PROJECT PROJECT NUMBER {SHEET NO. HOLE NO.
OLOGIC DRILL LOG Leaz Oil RI/FS asr [ Tor 3 |Mw-oip
SITE COORDINATES IANGLE FROM HORIZBEARING
LENZ OIL RI/FS N 723; E 616 Vertical | ------
BEGUN COMPLETED PRILLER IDRILLING EQUIPMENT BORING DIA. [TOTAL DEPTH:
3-6-91 FOX DRILLING CME-75 11.8" 47.0
CORE RECOVERY (FT./X) |CORE BOXES|SAMPLESIEL. TOP CASING |GROUND EL. D&PTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
28.9/41 4 0 602.1 |3 22.4/ i
SAMPLE DEVICE CASING LEFT IN HOLE: DIA./LENGTH {LOGGED BY: ,
2"x2’ Split Spoon/NX Core Barrel Dirk Kaiser |
Samples/R. Core |Contaminant !
g | 5| 3|t n8 a |
x .| x 0 NOTES ON:
Z Sl e |daleglng]as T
s | S < lax|SE|"E[gs|LAYER £ | ¥ WATER LEVELS, |
o E £ |ofviql| oI 8L ELEV. | Q& (g DESCRIPTION AND CLASSIFICATION !
i i . o] a ol581 3,y pepTH| Y b4 WATER RETURN,
g | g | 21383 gg : 1 a z CHARACTER OF
¥ > DRILLING, ETC.
a e | 8|z |£3|85(°%] eos ’ |
SS-11{ 14| 20] 17 | 00 { 0.5 - 0-2":GRAVEL: Dusky yellow green (10GY
08:30 17 1> 3/2), .3' gravel, with very fine grained
9 lon silt, very moist -
8 - 1.1’ same as above, very oily Drilling: Smooth "
600.1 o i
e Bl Bl B Bl B 20 . f] 2-4:3AND AND GRAVEL: Medium light |
: 10 ) gray (5N5), medium grained, SAND, with |
24 “.'..'. a trace of gravel, oil, moist ‘
o 0.4’ olive black (5Y 2/1) SILTY CLAY, with l
598.1 ’_.‘ trace of wood pieces, gravely, with some
SS-3| 03] 20| 2 | 0.0 | 0.0 4.0 T sand, purple sand lens 2mm thick
08:48 s 0.5’ light gray (7N7) well sorted, medium oy
8 §— grained, SAND, trace small gravel, Dnll~ebrl mdxctate: bl
15 grading to very coarse oily sand with trace possiDie water table
gravel, moist
4
55-4| 16| 2.0} 3 | 0.0 00 4-12":8ILT: Olive black (5Y 2/1), very
08:53 1 fine grained silt trace of organic roots,
5 4 moist
6 0.6’ Same as above, very moist
| 1.0’ mottled, light gray (6N6), moderate olive
SS-5 0.1 2.0 8 0.0 0.0 h brown (5Y 4/4), CLAYEY SILT. W.ith welil
09:00 2 rounded, sub-angular, pebbles, moist
8 Same as above, very soft, moist
9
S5-6| 06] 20| 6 | 0.0 | 0.0 101 Same 3s sbove, very soft, very moist
09:15 9
1 4.
15
590.1 |
SS-7| 04| 20| 12 | 0.0 | 0.0 12.0 W
09:25 2 >l 12-18"SAND AND GRAVEL: Medium
27 '?-.'. light gray (6N8), very angular, dolomite
» o {ragments, saturated
[®:
SS-8| 07| 20| 6 | 0.0 | 0.0 ’.o Same as above, with some medium light gray Drilling: Tough
09:42 12 .. (6N8) silt '
2 154 a
18 o
* &
4.
$5-91 1.1i 2.0} 52 | 0.0 | 00 ".».' Same as above, without the siit, saturated
10:02 24 %
36 _;55
* o
26 -
* o
584.1 .
$8-10| 15| 2.01 40 | 0.0 { 0.0 18.0 §
10:13 %0 , .
78 i 18-22.4":3ILT: Medium gray (5NS), very
32 y fine grained, gravelly, saturated
0.7' angular, dolomite chips, saturated

CONTAMINANT SCREENING NOTES
*HNu w/10.2 eV

SITE

** Split Spoon Screenin

LENZ OIL RI/FS

|[HOLE NO.

MW-01D




ERXI

ERM - North Central, Inc.

Environmental Resources Management

Same as above, with peloids of s very white
clay textured material (?)

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER [SHEET NO. HOLE NO.
Lenz Oil RI/FS 0252 20F 3 |[MW-01D
| Samp, » Corme [Contaminant
. 2 s resning 3 NOTES ON:
¥l AEATx ~ r |O
we | & |SA|OR{LEIx €| <3 |LAYER| = | M WATER LEVELS,
-0.5 gt BV &‘ & _.‘ & gg ELEV. % E DESCRIPTION AND CLASSIFICATION |WATER RETURN,
- | g |8 48| 5l oy BE|OEPTH) & | S CHARACTER OF
4 |z Sa ORILLING, ETC.
[ ] ] > o n »
o | &|” |a%§8)38)58
S§S-11( 1.2 2.0 24 | 0.0 | 0.0 Same as above, with 0.17 silty lens, saturated
11:12 32
220 4
§S-12{ 0.7] 2.0{ 135 00 | 0.0 579.7 1 Same as above
11:34 224 Bedrock
A 22.4-47.0": RACINE FORMATION
Yellowish gray (6Y 8/1), finely
crystalline, DOLOMITE, with some
RUN 1| 2.4| 2.4 T interclasts, peloids, occasional gsones of
15:20 - ‘ wavy laminae of clay, heavy minerals,
25 i calcite, some quartz infillings, moderately
i‘; vuggy
I
575.7_ I ]
26.4 _:-‘:j Auger and Ream to 27’
RUN?2[ 5.0 5.0 5;::;‘
16:20 - :l Same as above
T
30
. i
570.1_ i
RUN 3| 9.9(10.0 32.0
168:55 ' . .
’ Samae as above, with some fossils
=i
L
H
4 |'
35 i
B
-‘ 1
40
40.55’'-40.60": Sand lens (?)
560.1 | )
RUN 4| 5.0| 6.0 42.0
17:15




mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILLLOG [ | onryrs | ores

SHEET NO. [HOLE NO.
JoF 3 {MW-0ID!

| Sanplies/R, Core |Contaminant ‘
~ Scr 3 n R
* Se0A0Q NOTES ON:
+ [5] |
oo | & [S~A|SR|LE| % E|~s|LAYER| £ | & WATER LEVELS, |
oE ~ - T T e 88 5L |ELEV. n z DESCRIPTION AND CLASSIFICATION |WATER RETURN, |
E- | 5 |8v|og| 5| e a8|PEP™| o | CHARACTER OF
“l,’ § 14 HE IR o DRILLING, ETC.
x £2|@2|70 |
566.1 |
47.0
End of boring, 47’
50
55—
60—
65—




[ROY.......

Environmental Resources Management

North Central, Inc.

GEOLOG'C DR"_L LOG PROJECT PROJECT NUMBER ISHEET NO. HOLE NO.
Lenz Oil RI/FS 0252 1 0F 2 |MW-02D'
SITE COORD INATES NGLE FROM HORIZBEARING
LENZ OIL RI/FS NO;EO Vertical | ------
BEGUN COMPLETED [DRILLER ORILLING EQUIPMENT BORING D!A. |[TOTAL DEPTH!
4-24-914-25-91 FOX DRILLIN CME-75 11.5" 43.0
CORE RECOVERY (FT./X) |[CORE BOXES|SAMPLES|EL. TOP CASING |GROUND EL. OéPLH{)EL.é %RWND WATER DEPTH/EL. TOP ‘OF ROCK
2 6.0/-6. ‘
0.0/0 0 0 0.0 |37 15.5/
SAMPLE DEVICE CASING LEFT IN HOLE: OIA./LENGTH |LOGGED BY:
2"x2’ Split Spoon/NX Core Barrel Dirk Kaiser
Sampies/R. Core jContaminant
- ~ | ¥ sSareening -
| 8|8 |%alXaA r |0 NOTES ON:
SRS X E| w5 |LAYERl £ M WATER LEVELS,
£ |ov|ialf gl 8C(ELEV. | 0 | 7 DESCRIPTION AND CLASSIFICATION
. o o & _‘3. 3 8 |DEPTH w - WATER RETURN, |
6| 2139l ;0|2g| a8 ° g CHARACTER OF
(] [=] o> DRILLING, ETC.
e | §idl [ES[J35] 79 oo '
1.0| 2.0 20 | 0.0 | 0.0 .. 0-5.8": : light
12 '_‘..‘o olive brown (5Y5/6), poor sorting, dry
7 By
12 e
® &
A
- -
0.7 2.0 4 00 | 00 .’
L
12 o
13 * a
13 o
".
* &
1.2| 20| § |00 | 00 %
° Pl
16 §—u®-
e
14 .
-5.9 o
59 B §.8-6.0": Color change to med. grey (5N5),
14} 2.0 g 0.0 | 0.0 : very moist in tip of spoon j
6 -7.3 L 6-7.3":SAND: light brown, well sorted,
°) 9 "
73 fine grained, saturated /]
1.0 2.0 16 0.0 0.0 1 7.3‘8'1m medium grey (SNS), very IOR,
17 saturated.
27 i As Above - some gravel, stiff, moist
25 |
-9.9 |
9.9 10— , R A
0.8 2.0 - 00 | 0.0 10.0-15.5": GRAVEL with silt, sandy,
- poorly sorted, angular, saturated.
10| 20 85 {00 | 0.0 A
176
08| 15| 111] 0.0 | 0.0 ]
118
116 154
-15.5 |
5.
B 22.4-47.0RACINE FORMATION
25 Yellowish gray (5Y 8/1), finely
crystalline, DOLOMITE, with some
4 interclasts, peloids, occasional sones of Lost all wat ¢
wavy laminae of clay, heavy minerals, 3 er return
calcite, some quarts infillings, moderately
_ 1 vuggy
4.5
CONTAMINANT SCREENING NOTES SITE HOLE NO.
*HNu w/10.2 eV ** Split Spoon Screenin LENZ OIL RI/FS MW-02D




@:’"ERM - North Central, Inc.
mEnvimnmenn.l Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  SHEET NO. HOLE NO.
Lenz Oil RI/FS 0252 | 2 0F 2 |MW-02D
| Samples/R. Cors |Contaminant :
* Sl |# SSsresning : | O NOTES ON: i
se | b |GAlGR|[LEIxEl=SILAYER| = | M WATER LEVELS,
< E oz T2 83 §L|ELEV. e DESCRIPTION AND CLASSIFICATION [WATER RETURN,
B 5| S8%| 88| Loy alloepTHl & 1 g CHARACTER OF
s |2 |gE(88 E813a o DRILLING, ETC. |
x g3|ws["0 !
3.8 )
25
6.3 By
30
10.0 E
=
3s—{ 1
im
-
]
0
4=
—
—r
-43.0 4 -
43.0 ,
End of boring, 43’




[RO4.....
Enviro,

- North Central, Inc.

nmental Resources Management

GEOLOG'C DRILL LOG PROJECT PROJECT NUMBER SHEET NO. HOLE NC.
Lenz Oil RI/FS 0252 1 0F 2 |MW-03D|
SITE COORD INATES IANGLE FROM HORIZBEARING }
. |
LENZ OIL RI/FS N 10: E 586 Vertical ~ ------ !
BEGUN COMPLETED [DRILLER IDRILLING EQUIPMENT BORING DIA. {TOTAL DEPTH
3-21-91]3-22-91 FOX DRILLING| CME-75 11.5" | 440
CORE RECOVERY (FT./X) [CORE BOXES|SAMPLES|EL. TOP CASING |[GROUND EL. DéPTH/OEL5'89GRSwND WATER IDEPTH/EL. TOP OF ROCX
40.0/90 5 0 597.87 595.3 |3 9% \ 2.3/
SAMPLE DEVICE CASING LEFT IN HOLE: DIA./LENGTH |[LOGGED B8Y:
2"x2’ Split Spoon/NX Core Barrel Dirk Kaiser
Samples/R. Cors |Contaminant
K ~ 15 |% L Scraen "™
2, lele 3ls {E:E.q'LQYER z Q NOTES ON:
- b4 N - 9 WATER LEVELS
ol € c gl go| ®Z|ELEV.| 0 | £ g
yE . s OE «3‘ ".‘3' i= oEPTH & & DESCRIPTION AND CLASSIFICATION WATER RETURN,
El— 2 l:cl gg 158 %o 55 (=] g CHARACTER OF
] . 9 .
5 2| 8|2 [E3]85(°5] sess DRILLING, ETC
$S01 0.5 2.0 0.0 { 0.0 e
E 0-2.3": TOPSOIL - Black and Dark Brown
- mottled, some clay, some fine sand, grass,
. roots, soft, moist.
593.0 |
2.3 H] Bedrock at 2.3’
: 2.3-44.0': RACINE FORMATION:
Am— Yellowish gray (5Y 8/1), Finely
591.3 I crystalline, dolomite, with some
Run#l 10.0 | 10.0 0.0 4.0 | intraclasts and peloids, occasional zones
of wavy laminae, fractured with clay, heavy
£ — mineral and calcite infillings, some open
fractures, slightly fossiliferous
i T 4.0-14.0": Run#1l Water table at -6’
4.0-4.5": Highly Fractured
3
10
ﬂ 10.8-11.5": Highly Fractured
681.3 | j
Run#2 10.0 | 10.0 0.0 14.0 .
14.0-24.0": Run#2
15
CONTAMINANT SCREENING NOTES SITE HOLE NO.
*HNu w/10.2 eV **Split Spoon Screening LENZ OIL RI/FS MW-03D




mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  [SHEET NO. [HOLE NO.
C Lenz Oil RI/FS 0252 2 0F 2 |MW-03D|
 Samples/R. Core |{Contaminant )
* o osresning a NOTES ON:
0-' ”~ 0 "
e | S I5~|SR[LE|xE|w3[LAvER| E |1 WATER LEVELS,
~E | T Dl =201 88 8L ELEV. | O Lk DESCRIPTION AND CLASSIFICATION |WATER RETURN,
o | 5 | §E{38| e adioerTH| E | & CHARACTER OF
s 2 |- |g=|28|8§8|32 & DRILLING, ETC.
x gS5lws1~0
ﬁ
571.3_ |
Run#3 10.0 | 10.0 0.0 24.0
24.0-34.0": Run#3
26—
30 29.9': 1" very fine grained sandstone lense,
CaCOS3 cemented
561.3 ] |
Run#4 10.0 ] 10.0 0.0 34.0 .
34.0-44.0': Run#4
511
387.5" 2-3" vug
404
551.3 |
44.0 knd of boning, 44.U".




EKIE

ERM - North Central, Inc.

Environmensal Resources Management

[ PROJECT PROJECT NUMBER {SHEET NO. HOLE NO. ,

GEOLOGIC DRILL LOG Lenz Oil RI/FS 0252 10F 3 |MW-04D|

SITE COORD INATES NGLE FROM HORIZIBEARING |

LENZ OIL RI/FS N 658; E 507 r Vertical | =----- |

BEGUN COMPLETED PRILLER IDRILLING EQUIPMENT BORING DIA. |TOTAL DEPTH!

3-13-91(3-14-91| W. Holloman CME-75 9.0" | 46.0 '
CORE RECOVERY (FT./X) |[CORE BOXES|SAMPLES|EL. TOP CASING |[GROUND EL. IDEPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK

28.0/95 a |15 | 60280 | 6005 |F 30530 17.5/ |

SAMPLE DEVICE
2"x2’ Split Spoon

/NX Core Barrel

CASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:

Dirk Kaiser

Ssmples/R. Cors |[Contaminant
5| 5 |Y [FEoremnine- i :
Cldslsel |~ s[LAYER| T | w :2:2: \c.):\.JELS
¥ L |ovliqgl| ¢ 8T |ELEV.| O E DESCRIPTION AND CLASSIFICATION ’
e [s] Q140 3 w WATER RETURN,
d| 2385/ Ls DEPTH! a | & CHARACTER OF
[] o
o 3 ég u.) g >0 600.8 DRILLING, ETC.
20| 20§11} 00| 1.0 0.0-1.5": GRAYELLY SANDY CLAY
18 Black, oil stained, limestone fragments
35
38
1.5-2.0": SAND & GRAVEL
Orange-brown, coarse grained sand,
gs;% 1.8} 2.0 ig 0.0 | 0.0 limestone up to 1
: 38 2.0-2.7": CLAY Black, organic, with
02 limestone fragments
2.7-8.5": GRAYEL Orange-yellow to light
grey, weathered
SS-C| 1.0 2.0 49 | 00 | 0.0 3.5-4.0': GRAYEL & CLAY Light grey
09:50 62 stained black, weathering
20 ¥ 4.0-4.5": CLAY Black, organic
13 Water Table @ 5.0'
4.5-8.0": As Above - with limestone fragments
up to 3" in diameter. ’
ss-Df| 0.0t 2.0 2 0.0 | 0.8 6.0-8.0": No recovery
10:05 1
2
3
SS-E 1.2 2.0 2 0.0 0.8 8.0-8.5"; Sn‘mx Black, organic,
10:15 5 with light grey limestone fragments
v 8.5-9.8": CLAY Olive-brown, dense
9
9.5-10.0": As Above - stained black (oily?),
wet, no odor
Ss-F| 05| 20| 11 | 0.0 | 0.8 10.0-11.0": As Above - with limestone
10:30 17 fragments
19
18 11.0-12.0": GRAYEL Light grey,
limestone, covered with a dark oily liquid
SS-G| 10| 20| 39 [ 00|00 13.0-14.0": As Above
11:15 67
30
42
§S-H| 2.0] 20| 32 | 0.0 | 0.0 14.0-16.0": As Above - fractured, ground up
11:50 51
67
170
SS-1 10| 1.5 :: 00 1| 0.0 16.0-17.5": As Above
100
583.0_]
RUN 1 38| 4.3 0.0 17.5
08:50 17.5-48.0": RACINE FORMATION:
09:15 Yellowish gray (6Y 8/1), Finely
crystalline, dolomite, with some
intraciasts and peloids, occasional sones
of wavy laminae, fractured with clay, heavy
: mineral and calcite infillings, some open
CONTAMINANT SCREENING NOTES ITE HOLE NO.
*HNu w/10.2 eV **Split Spoon Screeningl LENZ OIL R'/FS MW-04D




ERI

ERM - North Central, Inc.

Environmental Resources Management

|
|

GEOLOG'C DRILL LOG PROJECT PROJECT NUMBER SHEET NO. HOLE NO.
Lenz Oil RI/FS | 0252 2 0F 3 |[MW-04D
[ Samp, R. Core |[Contaminant T
. o Seresning ] NOTES ON:
se | S ISAISR|LE|xE]|25|LrrER| £ |0 U WATER LEVELS,
-‘-5 ~ [« FY] ~ a g-_ _'. & gg ELEV. % E B DESCRIPTION AND CLASSIFICATION [(WATER RETURN,
Er | g MKl ool &5 #g[OEPTH) g (S & CHARACTER OF
8 e |d x Ja o DRILLING, ETC.
o s EQ| 8058
{ractures, horizontal and high angle
fractures.
- 20.6-21.8": Highly fractured
1
678.7_ —
RUN 2 4.7 4.7 0.0 21.8 +—
09:25
09:60 i -.
1
—
T
25— —] 24.5-25.5": highly fractured
1
574.0 | i
RUN 3 35| 6.5 0.0 28.5 —
10:00 T
10:25
T L
y—
1
[
30—
)
—
1]
32.5": Sand Seam - 0.7mm, caicite cemented,
567.5 very ﬁ'ne ;nined
RUN4 66| 5.5 0.0 33.0 7 -li 32.6-34.4": highly fractured a2
11:00 1
11:30 | l\
—
sl 34.6-36.0" highly fractured
—
]
—
—1
—]
562.0_ —
RUN S| 28| 2.8 0.0 38.5 |
11:40 -
12:.00 r—
40—
559.2 —
RUN 6 4.7 4.7 0.0 413 :
12:05 1
12:15 ] ‘
=
h -‘
l-}




mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  SHEET NO. |HOLE NO. |
Lenz Oil RI/FS ‘ 0252 | 30F 3 MW-04D |
| Samples/ R, Core |Contaminant
. Sl |4 ERsceenina z |0 NOTES ON:
”~ .
sy | S |SA|GS|LE|xE|~S|LAYER) & |4 WATER LEVELS,
- € ool v 4Q 88 STIELEV. | & | 7 DESCRIPTION AND CLASSIFICATION |WATER RETURN,
8| o (§E138| ~iay|adjoerTH| B | & CHARACTER OF
s |4 |x|28|E8|3a & DRILLING, ETC.
0 EQ| €0 >3 o ’
x 2102

554.5
46.0

End of Boring - 46.0’
- Total loss of water during drilling to
formation:
MW-04D: 2610 gallons
h MW -04S: 0 gallons

50—

85—

65—




mEkM - North Central, Inc.
Environmental Resources Management

GEO PROJECT PROJECT NUMBER SHEET NO. 1H0LE NO.
| |
LOGIC DRILL LOG Lenz Oil RI/FS 0252 | 1 0F 3 |[MW-05D]|
SITE COORDINATES IANGLE FROM HORIjBEARING }
LENZ OIL RI/FS N 515; E 424 Vertical | ------ !
BEGUN COMPLETED [PRILLER ORILLING EQUIPMENT BORING DIA. [TOTAL DEPTH|
2-26-91] 3-4-91 FOX DRILLING CME-75 7.58" 54.5 \
CORE RECOVERY (FT./X) [CORE BOXES|SAMPLES|EL. TOP CASING [GROUND EL. DéPTH/EL. GROUND WATER DEPTH/EL. TOP OF ROCK :
28.9/41 4 603.9 3/ 26.5/ |
SAMPLE DEVICE CASING LEFT IN HOLE: DIA./LENGTH |LOGGED BY:
2"x2’ Split Spoon/NX Core Barrel Dirk Kaiser
Samples/R. Core |Contaminant
~ 5 o cresning "
+ SalXalXa 0 NOTES ON:
TS| SE|"E|gs|LAvER| £ N WATER LEVELS
£ lov) el SLIELEV. [ 0 | 7 DESCRIPTION AND CLASSIFICATION '
L gl S8 JhipepTH| W | & WATER RETURN,
o | 23S 50| a| =t a Z CHARACTER OF
Y > DRILLING, ETC.
c | 8|z |§5]88/°9| cuss ’
15| 20! 9 0.0 | 0.0 Light olive gray (5Y 5/2), silty, ASH, small
12 pebbles to cobbles, non-homogenous
13 0.6’-0.9’: Same as above with oil
10 0.9'-1.5": Dusky yellow (5Y 6/4), SAND,
cobbly to silty, moist
-Same as above, with pebbles and cobbles,
385-5:) 13} 20 : 0.0 ) 00 angular, well rounded, moist to wet
12
21
SS-3| 1.1{ 2.0} 41| 0.0 | 0.0 Mottled dusky yellow (5Y 6/4) and yellowish
09:00 15 gray (5Y 7/2), sub-angular, cobbles,
53 5 SANDS, GRAVELS, and DOLOMITE,
64 moist
SS-4 16| 2.0 9 00 | 0.0 -Same as above, moist
09:14 14
17
22
SS-5| 1.6] 20| 16 | 0.0 |4-20 1.1': Same as above
09:22 21
23
0.5': Black, angular, DOLOMITE, stained,
28
saturated, sulfer smell
Ss-6| 09 20| 9 00 | 1.1 10 -Same as above, oil, saturated
09:40 7
8
4
- Light olive gray (5Y 6/1), silty, sandy,
3955:) 131 20 ; 00 1.0 gravel, dolomite chips, oily stain,
' X saturated
10
8S-8( 1.0f 20| 8 00 | 0.5 -Same as above, not as oiiy as above,
10:00 8 saturated
s 15
7
Ss-e; 11} 204 10 | 0.0 | 1.0 -Same as above, saturated
10:10 21
52
31
SS-10{ 08| 20| 1S | 0.0 | 0.0 -Same as above, saturated
10:15 4
2
8
CONTAMINANT SCREENING NOTES SITE HOLE NO.
*HNu w/10.2 eV **Split Spoon Sreenin LENZ OIL Rl/FS W-05D




mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  [SHEET NO.  KOLE NO.
Lenz Qil RI/FS 0252 2 0F 3 IMW-05DI
| Samples/R. Core |Contaminant | ‘
* Sl [¥ S-sresning 3 NOTES ON:
oo | & |S5A|5R|LE|xE|x3|tAvER| T H WATER LEVELS,
JE o)l 23188 4L |ELEV. T DESCRIPTION AND CLASSIFICATION |WATER RETURN, |
£/~ ¢ |ev|oe| 3| &Y a § IDEPTH| g g CHARACTER OF
s s (2 || £8(8§8(52 o DRILLING, ETC.
x €S1wd)~0°
Ss-11] 09| 20| 4 [ 00| 05 % -Same as above, 1"-2" dolomite cobbles
10:21 4 %
19 %
11 %
7 .
$S-12] 10 201 15 100 |00 Z -Same as above, but light gray (7N7)
10:33 17 %
1 %
12 7
|
.
SS-13) 09| 2.0] 10 | 0.0 | 0.0 7 -Same as above
10:42 12 %
|
100 25 %
/’:
%
.
00| 05 90 | 0.0 5774 %
RUN 1 901 9.0 0.0 26.5
15:20 : RACINE FORMATION: Yellowish gray (5Y
8/1), Finely
crystalline, dolomite, with some intraclasts
1 and peloids,
occasional gones of wavy laminae, fractured
with clay,
b heavy mineral and calcite infillings, some
open fractures,
20~ slightly fossiliferous
-Clay infillings in fracture @ 36.0'-36.8'
4 0.01" wide.
ssﬂ
568.4 |
RUN2[ 80| 8.0 0.0 35.5
16:20 .
-Same as above
)
40—
560.4 |
RUN 3| 55| 5.5 0.0 43.5
16:55 .




mERM - North Central, Inc.
Environmental Resources Management *

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  |SHEET NO. |HOLE NO. |
Lenz Oil RI/FS 0252 3 0F 3 |MW-05D
Caore |[Contaminant |
* 2 | _Scrasning a NOTES ON:
o A o
e | & |S~A|SR|LE(RE|ws|uAYER| £ | 5 WATER LEVELS,
~HE| Y |@g|lklge|ea SciELEV.| o | DESCRIPTION AND CLASSIFICATION |WATER RETURN,
E: 6 s: 38 Sl ae .= DEPTH| & E a CHARACTER OF
5 ¢ 157 |3&|a0|EQ| o] g DRILLING, ETC.
[(] EOD 40 Do
4 =2
L
{ I
£
a i
554.9 i
RUN4 55| 65 0.0 49.0
17:18
50—
549.4
54.5
55

End of boring, 54.5'

66




mERM - North Central, Inc.
Environmental Resources Management

PROJECT

GEOLOGIC DRILL LOG

Lenz Oil RI/FS

PROJECT NUMBER
0252

SHEET NO. [HOLE NO.
1 0F 2 |MW-06D |

SITE 'C“)RDINATES

ANGLE FROM HOR]?BEARING '

LENZ OIL RI/FS N 67; E 203 Vertical | ------ i
BEGUN COMPLETED PRILLER RILLING EQUIPMENT BORING DIA. |TOTAL DEPTHI
3-18-91|3-19-91 FOX DRILLIN CME-75 11.5" 44.0
CORE RECOVERY (FT./X) (CORE BOXESISAMPLESIEL. TOP CASING (GROUND EL. DéP‘léH{)E/I;.91GR‘WND WATER DEPTH/EL. TOP OF ROCK
44.0/80 5 0 595.95 593.4 Yy / . /
SAMPLE DEVICE CASING LEFT IN HOLE: DIA./LENGTH (LOGGED BY:
2"x2’ Split Spoon/NX Core Barrel Dirk Kaiser
Samples/R. Cors |Contaminant
F - 3 ‘E | _Scresning N
+ XK AlX A o NOTES ON:
- JAal L x . I
v | b C|aR|{aE|TElgS|LAYER] £ | ¥ WATER LEVELS
8 E L |Ovigl|{gt L |[ELEV. [ 8 T DESCRIPTION AND CLASSIFICATION ’
et ] al 2ol JelpeptH| Y |2 WATER RETURN,
ar o o |3g _&§ 8ot a z CHARACTER OF
2 ORI Q, ETC.
§ e 3 g 5% O| sos4 LLING,
8so1 | 12| 20| 2 [ 00| 00 e 0-0.7": TOPSOIL - Black organic ciay,
10:40 2 E:i:i: sandy, grass, roots, soft, moist.
s. -:-:-: 0.7-23.0": As Above - Orange to yellow orange
12 ;E":; with weathered limestone fragments Water Table
X
591.2 £
*2 s 2.6-44.0
.6-44.0": RACINE FORMATION: Bedrock at 2.6’
7 Yellowish gray (Y 8/1), Finely *
crystalline, dolomite, with some Casing driven to 3.3’
£89.4 intraciasts and peloids, occasional zones
Run#l 9.0| 9.3 0.0 4.0 of wavy laminae, fractured with clay, heavy (| Hole reamed to 4.0'
mineral and calcite infillings, some open prior to coring
5 fractures, slightly fossiliferous
4 4.0-13.3’: Run#1
4.0-4.5": Highly Fractured
6.8-10.2": Highly fractured
10— »
11.6-12.3": Mg nodules in fractures
580.1 | ]
Run#? 60| 6.7 0.0 13.3
13.3-20.0': Run#2
] 14.5-15.0': Heavily fractured
15
§73.4
CONTAMINANT SCREENING NOTES SITE HOLE NO.
*HNu w/10.2 eV ** Split Spoon Screenin LENZ OIL RI/FS l MW-06D




mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  SHEET NO. |NOLE NO.
Lenz Oil RI/FS 0252 | 20F 2 |[MW-06D]
| Samples/R., Corm |Contaminant ‘
. 3 Ser Q Hy NOTES ON:
P ~ 3] *
s | & |SAISRILE|RE|w;|LAYER| T | & WATER LEVELS,
JE| Y o8 S dal8e gE(ELEY. | 2 T DESCRIPTION AND CLASSIFICATION [WATER RETURN,
E- | g |8v(oo| 5| g5 2R|PEPTHI o | § CHARACTER OF
. § - |g|£8|§8(34 gr ORILLING, ETC.
x ¢Sins|°0
Run#y 9.0 9.0 0.0 20.0 |
‘I 20.0-29.0": Run#3
B i
4
25
564.4_ ]
Run#4 10.0 | 10.0 0.0 29.0
29.0-39.0’: Run#¥4
30—
$2.5-32.7": Highly fractured
35
564.4 }
Run#§ 50| 6.0 9.0
39.0-44.0': Run#b
40—
T 41.0-42.8": Highly fractured
549.4 | T 43.5-43.6": Highly fractured
440
End of boring at 44.0’




- mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  |SHEET NO. HOLE NO.
L L Lenz Oil RI/FS 0252 1 of 3 |MW-07D!
SITE COORD INATES NGLE FROM HORIZBEARING |
LENZ OIL RI/FS N 375; E 18 Vertical | ------ |
BEGUN COMPLETED |ORILLER DRILLING EQUIPMENT BORING DIA. |[TOTAL CEPTH I
3-28-91| 4-1-91 [FOX DRILLING CME-75 7.5" 53.8
CORE RECOVERY (FT./X) |[CORE BOXES|SAMPLES|EL. TOP CASING [GROUND EL. D&Pg/%L.ng%uuo WATER DEPTH/EL. TOP OF ROCK ,
28.8/ 3| 608.0 |§ 7°°% 24.0/ |
SAMPLE DEVICE CASING LEFT IN HOLE: DIA./LENGTH {LOGGED BY: |
2"x2’ Split Spoon/NX Core Barrel Dirk Kaiser |
Samples/R. Corwe |Contaminant
K -~ ol R~ | Scresning 0
o x| x . o NOTES ON:
4 « [ 3lA]% . T
e | S| < |gR|SE|" E|gS|LAYER] 4w WATER LEVELS,
8 E £ |ovla s 8S{|ELEV. | o | DESCRIPTION AND CLASSIFICATION
o Pl .M a L <2 JelpepTH| Y | @ WATER RETURN,
211- o 23g 55 g_;_; ".‘B a : CHARACTER OF |
L 9> DRILLING, ETC. |
4 [ ]
& =] 8| |55[85]°°] euso ’
SS-1{ 11| 20| 4 0.0 | 0.0 0-1.0": TOPSOIL - Moderate brown (5 YR
08:35 32 607.1 3/4), trace sand, moist
29 0.9 -
16 : -
606.1 o 1.0-2.0": GRAYEL - Dark yellowish
SS-2| 06] 20| 11 |00 | 00 1.9 orange (10 YR 6/6) /
08:40 9
193 2.0-4.0": GRAYELLY CLAY - Moderate
yellowish brown, some iron stains, some
sand, dry
Ss-3 1 1.1} 20| 11 | 0.0 | 0.0 4.0-6.8": As Ahove - soft, moist
08:55 4
4 5
6
SS-4| 14| 20| 2 | 00| 0.0
09:05 : 6.8-7.4": Az Above - Grading to dusky
ellow n
6 600.6 y gree
74 B
SS5 | i2] 201 & | 00 |00 1.{{l 7.4-8.6" SAND/FILL? - Black, very fine
09:10 15 599.4_| <t grained, hard, trace cinders (?)
28 8.8
2% 7 8.6-10.0": SILTY SAND - Grayish yellow

(6 Y 8/4), some gravel, moderately sorted,
trace silt, moist

10.0-12.0': Aa Abovye - with cobbles of
dolomite

'
=]
1

-
-~
I

12.0-14.0": As Above - mottled gray in

S8-7| 1.8f 2.0| 39 | 0.0 | 0.0 spots

10:20 67

14.0-24.0": Ag Above - Color change at
15.0' to medium light grey (N86), moist

Ss-8 | 2.0] 201} 31 00 | 0.0
10:40 85
64 16—

Nl
e R N R I e e T T N I A |

§8-9} 15| 2.0y 37 | 0.0 { 0.0
11:25 86

§8-10f 1.5 20| 38 | 0.0 { 0.0
11:50 54

(%]
-
-
m

CONTAMINANT SCREENING NOTES HOLE NO.

*HNu w/10.2 eV **Split Spoon Screening LENZ OIL Rl/Fs MW-07D




ERI

ERM - North Central, Inc.

Environmental Resources Management

GEOLOGIC DRlLL LOG PROJECT 'PROJECT NUMBER SHEET NO. |HOLE NO. ;
Lenz Oil RI/FS 0252 20 3 |MW-07DI
+ Car Contaminant '
* ° S=sresning 3 NOTES ON: |
we | & |S5A|SIR|LE|xE|=3|LRYER| & | & WATER LEVELS,
~ E ~ [« 21} ~ &‘ & _" & gg ELEV. o E DESCRIPTION AND CLASSIFICATION (WATER RETURN, (
ge | 5 |38 S| oy akjoerTH| B | g CHARACTER OF |
s s |2 Q= 2858|323 G ORILLING, ETC.
4 g5 p3!l~0
SS-11| 1.5] 2.0| 14 | 0.0 | 0.0 [
12:10 50 ' : '
34 Jilm
2 el
1|}
‘I m
Ss-12] 18( 20| 18 | 0.0 | 0.0 et
13:15 24 =1
1{®1
13060 ¥ 1l 23.0 Saturated at 23.0', water rising to 14.0'
Ik IR
584.0 1als
24.0
24-53.8":RACINE FORMATION:
25— Yellowish gray (8Y 8/1), Finely
Run#l 3.0| 3.0 00 | 0.0 crystalline, dolomite, with some
intraciasts and peloids, occasional zones
4 of wavy laminae, fractured with clay, heavy
mineral and calcite infillings, some open
fractures, slightly fossiliferous
- 25.0-35.2": Highly fractured
580.0 | i
Run#2 3.8 3.8 0.0 | 0.0 28.0
0
576.2
Run#3 3.2 3.2 060 | 0.0 31.8 4
573.0 | 5
Run#¥4 40| 4.0 00 | 0.0 35.0
37.7-37.9': Highly fractured
569.0 | B
Run#f 9.0 9.0 0.0 | 0.0 39.0
40




WERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LO PROJECT PROJECT NUMBER SHEET NO. [HOLE NO.
G l Lenz Oil RI/FS 0252 3 oF 3 |[MW-07D"
| Samples/R, C Contaminant
* " «| (gecresning o NOTES ON:
e | S 15163 LEe(xE ~ 3 |LAYER Ein WATER LEVELS,
-~ € Y | o v 12 & s & gg ELEV. | E DESCRIPTION AND CLASSIFICATION [WATER RETURN,
B8R s {68188 x| o] adloerTH) B | g CHARACTER OF
bl R e 2491 €933 ] DRILLING, ETC. |
@ g5lws]|~0°
560.0 | 1
Run#6 5.8| 5.8 0.0 | 0.0 48.0
50 —
50.1-50.7": Highly fractured
.
1 52.8-53.8": Highly fractured
554.3
53.7 4
End of Boring at 53.8'
55
60
-
65—
A




ERIA

ERM - North Central, Inc.

Environmental Resources Management

PROJECT PROJECT NUMBER SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG Lenz Oil RI/FS 0252 1 0F 2 | MWOSS
SITE COORDINATES ANGLE FROM HORIZBEARING
LENZ OIL RI/FS N 550: E 142 Vertical | -=----
BEGUN COMPLETED DRILLER ORILLING EQUIPMENT BORING DIA. [TOTAL DEPTH
2-13-92 2-14-92r W. Holloman Fox Drilling, Mobil D-65 7.25" 22.5
CORE RECOVERY (FT./X) [CORE BOXES|SAMPLES[EL. TOP CASING [GROUND EL. D&PTN/EL. GROUND WATER DEPTH/EL. TOP OF ROCK
12.5/ 2 0 602.48 599.7 |3/ 5.7/

SAMPLE DEVICE

2"x2’ Split Spoon/NX Core Barrel

CASING LEFT [N HOLE: DIA./LENGTH [LOGGED BY:
Monitoring Well 8S

Dirk Kaiser

Samples/R. Core [Contaminant
. -~ ~ & ng 0]
0 + [« x x o
MR AR IR UaTER LEVELS
o E ~ L lov~lqgQ| ¢g&f T IELEV., o E DESCRIPTION AND CLASSIFICATION ’
e . v} o a4 i ¢ pePTH| Y ped WATER RETURN,
o g 213g ;00| ~2 a g CHARACTER OF
o ol > DRILLING, ETC.
» x| 5|3l 1ES|85] 79| seer LLING,
SS5-1| 1.5} 20| 2 | 0.0} 0.0 |None| 5990.4_ 0-0.25":FILL: Brick, glass, roots, organic
10:00 8 0.3 4 material, sand and gravel. ﬁ
36 599.1 N
0.6 1=
1 0.25-0.6":CLAY: Light yellow brown,
SS-2| 08| 1.0 35 1 0.0 | 0.0 |None e saturated.
10:11 50/67 e
SS-3| 1.9] 2.0 65 | 0.0 | 0.0 |None 1 i@ 0-6-1.1"SILTY CLAY: Dark brown,
10:18 65 '::". pebbly, moist.
75 NI 1.1-2.0":SILTY SAND: Yellow, fine
78 grained, some pebbles, well rounded, some
. iron staining.
5948 . H. UM 2-30'8ILTY SAND: With, some broken
RUN 1 25| 6.0 0.0 | 0.0 [None 49 . gravel, trace clay, moist.
14:00 -5.0":SILTY SAND: As above, stiffer.
14:15 _\
! $.0-11.0": DOLOMITE: Rubbly, not
E consolidated bedrock, probably boulders.
4
10
RU-N 2 3.0 30 0.0 0.0 None T 11‘14-0'1D_QLQMIIEI COI'Q i. montly
15:01 rubble, 6" piece of banded quartrite from
15:15 b between 12 to 13.5', banding is at 60
degree angle from center of core, several
| heavy metals can be seen along band.
RUNS| 20] 2.0 00 | 0.0 |[None 7 14-16.0:DOLOMITE: Rubbly dolomite.
15:45
15:50 15—
RUN 4l F.O 50 0.0 0.0 |INone ] IG'ZI-O'M' As above
16:06 ' ’
16:14 .
CONTAMINANT SCREENING NOTES SITE HOLE NO.
HNu w/10.2 eV **SS Screening LENZ OIL Rl/FS MWO08S




mERM - North Central, Inc.
Environmental Resources Management

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  |SHEET NO. [HOLE NO. |
Lenz Oil RI/FS 0252 2 oF 2 | MWOSS |
Samples/R. Cgre {Contaminant
% ~ i Scr ning 1] NOTES ON:
& ~ .
.!. IS lSqILEIxE ~ 3 |LAYER T o WATER LEVELS,
€1 Y |gul_>idQi8d §Z|ELEV. | & | T Fi DESCRIPTION AND CLASSIFICATION |WATER RETURN,
BR L s |C|38| || akioePTH| § (2 CHARACTER OF
5 AEREGE RS G DRILLING, ETC.
| 4 o [=]
ISlvws
§78.7_ ]
21.0 End of Boring at 21.0'
Set Monitoring Well MWO08S in Borehole.
J
26—
]
30
4
35
i
40




EKIN

ERM - North Central, Inc.

Environmental Resources Management

PROJECT PROJECT NUMBER SHEET NO. HOLE NO.
GEOLOGIC DRILL LOG Lenz Oil RI/FS 0252 1 oF 2 | MWO08S
SITE COORDINATES ANGLE FROM HORIqBEARlNG
| LENZ OIL RI/FS N 550; E 142 Vertical | ------
[BEGUN COMPLETED [DRILLER DRILLING EQUIPMENT BORING DIA. |TOTAL DEPTH
2-13-9212-14-92| W. Holloman Fox Drilling, Mobil D-65 7.25" 22.5
CORE RECOVERY (FT./X) |CORE BOXES|SAMPLES|EL. TOP CASING JGROUND EL. D&PTN/EL. GROUND WATER IDEPTH/EL. TOP OF ROCK
12.5/ 2 0 602.48 599.7 |3/ 5.7/
SAMPLE DEVICE CASING LEFT IN HOLE: DIA./LENGTH {LOGGED BY:
2"x2’ Split Spoon/NX Core Barrel Monitoring Well 8S Dirk Kaiser
Samples/R. Core |Contaminant
. ~ A~ Y Scresning 0
0 + C x L § .
z 2l e |3alte|xg|asjLaver| £ |8 NOTES ON:
v | C o] 4E|lTEIYS = WATER LEVELS,
8 E L 10+l «q ] { |ELEV. Q o DESCRIPTION AND CLASSIFICATION
4|t . ¥ a 5. - 3 Iy DEPTH W bed WATER RETURN,
g- | g | 238 g0(ka| a2 ° g CHARACTER OF
] o o> DRILLING, ETC.
b e | 53 |ES|83]7°]| se07 ’
SS-1| 15| 20 2 0.0 | 0.0 {None| 599.4_] 0-0.25":FILL: Brick, glass, roots, organic
10:00 8 O Z material, sand and gravel. f
a6 599.1 B
0.6 :
0.25-0.6":CLAY: Light yellow brown,
SS-2| 08[ 1.0] 35 | 0.0 | 0.0 [None 1 saturated.
10:11 50/6"
$s-3| 19| 2.0 65 [ 0.0 | 0.0 [None 0.6-1.1":SILTY CLAY: Dark brown,
10:18 65 : pebbly, moist.
75 I 1.1-2.0":SILTY SAND: Yellow, fine
78 TF.- grained, some pebbles, well rounded, some
1o iron staining.
594.8 5 [ 2-3.0":SILTY SAND: With, some broken
RUN1 25| 6.0 0.0 | 0.0 |None 49 + gravel, trace clay, moist.
14:00 -5.0":SILTY SAND: As above, stiffer.
14:15 *
i §.0-11.0:DOLOMITE: Rubbly, not
E consolidated bedrock, probably boulders.
.
10+
RUN 2} 30| 3.0 0.0 | 0.0 |[None 11-14.0":DOLOMITE: Core is mostly
15:01 rubble, 6" piece of banded quarttite from
15:18 . between 12 to 13.5’, banding is at 60
degree angle from center of core, several
heavy metals can be seen along band.
y
|
RUN 3| 2.0 20 0.0 | 0.0 |None 14-16.0:DOLOMITE: Rubbly dolomite.
15:45
15:50 161
RUN 4 5.0 5.0 0.0 | 0.0 |[None 16-21.0'DOLOMITE: As above.
16:06
16:14
1
CONTAMINANT SCREENING NOTES SITE HOLE NO.
*HNu w/10.2 eV **SS Screeningl LENZ OIL RI/FS 08S




ERI

ERM - North Central, Inc.

Environmental Resources Management

End of Boring at 21.0’

25

30—

35

40

Set Monitoring Well MWO08S in Borehole.

GEOLOGIC DRILL LOG PROJECT PROJECT NUMBER  [SHEET NO. [HOLE NO.
Lenz Oil RI/FS 0252 2 ofF 2 | MWOSS
| Samp. R. Core |Contaminant
® 2 u| | Ssreening 3 NOTES ON:
oo | & [S~A|5S|LE|xE ~ 3 [LAYER Eln WATER LEVELS,
~HE | Y |Da| v Q8L 8IELEV, o z DESCRIPTION AND CLASSIFICATION |WATER RETURN,
&g s |3g| | ey aaioePTH) § | & CHARACTER OF
s v |2 g 281 €813 G DRILLING, ETC.
14 d3iw>]~0
578.7_ t
21.0




APPENDIX G

WELL CONSTRUCTION DIAGRAMS



WELL CONSTRUCTION LOG

VENTED PVC CAP

LOCKING STEEL
PROTECTIVE COVER

B A A A A A4

L L L N L L L

%entonite Pellets

—~9316 STAINLESS
STEEL RISER

fes— __ 10, 2501AMETER

Y

NOT ORAWN TO SCALE

- 2.5 ) | .
: 45 QUARTZ
g 'fL/-FILTER SAND
d -C34 g
§ ‘. #316 STAINLESS STEEL
N . WELL SCREEN
SEI g 0.010 SLOT (10.0")
-(13.4)
: #316 STAINLESS
51 N STEEL SUMP
8 Lol
o ’
i (18.7 ) |
- 19,0

ERM JOB #_0232 ___

PROJECT_Lenz 0i] WELL_ OIS
TOWN/CiTy_Lemont

COuNTY__DuPage sTATE IL
ELEVATION

crapDe 002.88 MSL

TOP OF CASING_6Q0,04 MSL (M.P.)
SURVEY BY_Patrick fngineerina. lInc.
INSTALLATION DATE(S)__3/11/91

DRILLING METHOD_HSA

DRILLING CONTRACTOR_Fox Drilling, Inc.
DRILLING FLuip__DuPage County

Municipal -Water Supply

DEVEOLPMENT TECHNIQUE(S) AND ZATE(Z)
Centrifugal Pump/Bailing

FLUID LOSS DURING DRILUNG___ 0O GAL
WATER REMOVED DURING DEVELOPMENT

360 GAL
STATIC DEPTH TO WATER
FEET BELOW M.P.__7.17 DATE_S _/_3_/__91
PUMPING DURATION HOURS
YIELD gpm DATC / /
REMARKS

PREPARED BY_Dirk Kaiser  ERM

ERE1




WELL CONSTRUCTION LOG

KMZ - LENZ OIL

/-VENTED PVC CAP

8/20/91

+ (285
/kong%me%vsn
ONCRETE PAD
0 “ ':‘}":‘."'.. <A0E
-( 2.0 ) "'_' o]
Q \
\-—— _12_25 DamMETER
\ \ﬂ /-Nw CEMENT
-(7.0) 316 STAINLE
) / f/ 57:& RIASlEi% 35
- (22.5 // y
—— /-— 4.875 owweTer
/ //-acmomr: SLURRY
- (31,0 #12 QUARTZ
_(33.0 ) SAND COLLAR
. #5 QUARTZ
" FILTER SAND
-(35.158 ) 111
= #316 STANLESS STEEL
WELL SCREEN
y 0.010 SLOT (5.0)
- (40.15 ) 3
. #3168 STANLESS
11 STEEL SuUMP
1 I
- @5.5 )
- 47.0 )

NOT DRAWN TO SCALE

ERM JOB #_0252

PROJECT_Lenz 0i]l
TOWN/CiTy_Lemont
COUNTY__DuPage
ELEVATION

GRADED99. 91 MSL
TOP OF CASING__A02 11
SURVEY BY_Patrick Engineering
INSTALLATION DATE(S)_3/7/91
DRILLING METHOD_HSA/Rotory
ORILLING CONTRACTOR_Eox Drilling Inc

DRILLING FLUID_DuPage County
Municipal Vlater Supply

WELLMWQID

STATE__1!

MSL (M.P.)
Inc

DEVEQLPMENT TECHNIQUE(S) AND CZATE(S)
Centrifugal Pump

Bailing
FLUID LOSS DURING CRILLING1525 GAL
WATER REMOVED DURING DEVELCPMENT

1850 GAL

STATIC DEPTH TO WATER
FEET BELOW M.P._8.84
PUMPING DURATION
YIELD
REMARKS

DATE_LS __/_9_/_91
HOURS
gpm DATE / /

PREPARED BY_.Dirk Kaiser. FBRM

ERI




WELL CONSTRUCTION LOG

VENTED PVC CAP

LOCKING STEEL
PROTECTIVE COVER

ONCRETE PAD

GRADE

KMZ - JENZ O

e g

-&zo/n

Low ™

-(2.0) \ Q/Benton1te Pelle]
\ \ ~ #3186 STAINLESS
STEEL RISER
\ <
——-\ \..._._ 10.25 pumeTer
—20 S &' #5 QUARTZ
: : UA
1 I+ fAlrer sano
- 3.0 .
#3186 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (10.0°)
-¢13.0 )
. #316 STAINLESS
)Jf STEEL SumP
- (18.35) 1
- (19.0

ERM uOB #.0252 _

PROJECT_Lenz 01l WELL MWO23
TOWN/CITy_Lemont

counry__DuPage sTATELL
ELEVATION

GRADE_600.28 MSL

L TOP OF CASING_603.23 MSL (M.P.)
SURVEY BY_Patrick Engineering. lInc
INSTALLATION DATE(S)_4/25/91

DRILLING METHOD_HSA

DRILLING CONTRACTOR_Fox Orilling, Inc.
ORILLING FLuip__DuPage County

HMunicipal Water Supply

CEVEQLPMENT TECHNIQUE(S) AND ZaTE(=,
Centrifugal Pump/Bailing

FLUID LOSS DURING ORILLING__10 GAL
WATER REMOVED DURING DEVELOPMENT

205 GAL
STATIC DEPTH TO WATER
FEET BELOW M.P.7.95 DATE_S_/_9 /91
PUMPING DURATION HOURS
YIELD gpm DATE / 7
REMARKS

PREFARED BY_Dirk Kaiser EBM

NOT DRAWN TO SCALE

ERE




WELL CONSTRUCTION LOG
. ERM JOB #_Q252
VENTED PVC CAP
1 i :
PrOJECT_Lenz 011 WELMWO2D
. FROTECIVE EhveR TOWN/CiTY_Lemont
ONCRETE PAD COUNTY__DuPage STATE_1I
0 ERE 3 I 0N DO ’_ ELEVATION
N A RADE GRADE_600. 30 MSL
(1.5 2\ &i b TOP OF CASING__ 602,63 MSL (M.P.)
'\ ’\ SURVEY 8Y__Patrick fFngineering, Inc
INSTALLATION DATE(S)___4/24/91
ORILLING METHOD_HSA/Rotary
—-\ —=— 10 oumeren ORILLING CONTRACTOR_Eax Drilling _Ing
-(8.0)-pr NEAT CEMENT DRILLING FLUID_DuPage County
/ // Municipal Uater Supply
| _~3318 STANLESS DEVEQOLPMENT TECHNIQUE(S) AND ZATE(S)
SEEL RISER Centrifugal Pump
/ / Bailing :
/ . FLUID LOSS DURING CORILLING___ 1630 GAL
=-(16.0 ~ o WATER REMOVED DURING DEVELCPMENT
_./ e _4.875 puseren 1650 GAL
\/ / 'STATIC DEPTH TO WATER
/ | —BENTONITE SLURRY FEET BELOW M.P.9.73 DATE_S_/_9 /91
/ PUMPING DURATION HOURS
/ YIELD gpm DATE___/ /
/ REMARKS
- (29,0 _—#12 QUARTZ
-(31.0 ) SAND COLLAR
1 F #5 QUARTZ
8 (233.0 1 |4 Fumr sano
g . #316 STANLESS
. STEEL
i . / WELL SCREEN
s 4 0.010 SLOT (5.0")
L - (38.0 ) .
_ 'BE 316 STANLESS
ol 110 STEEL SUMP
: I
i< R PREPARED BY_ Dirk Kaiser EQM
| =gy EL




WELL CONSTRUCTION LOG

ERM yoB #0252
VENTED PVC CAP
= ) /
3 -
| ERGTECE CovER PROJECT_Lenz 0il WELL_MHO3S
ONCRETE PAD TOWN/CiTy_Lemont
. —~T1 ™ county_DuFage sTate_LL
N A SRADE ELEVATION
- (o5 NS REe GRADE__597.91 __MSL
NNY - eentonire TOP OF CASING__597.91 MSL (M.P.)
" PELLETS SURVEY B2Y_patrick Engineering - lac.
INSTALLATION DATE(S)____4/4/91
— t=—10__ owverez | pRILLING METHOD_HSA/Rotory __
-(2.0) N B DRILLING CCNTRACTOR_Fox Drilling, Inc.
-(3.0) ——d L1 DRILLING FLUID_DuPage County
= Municipal Water Supply
L OEVESLEMENT TECHNIQUE{S) AND SATE(S)
e Centrifugal Pump
._§_ S Bailing
- (a5 ) LBl FLUID LOSS DURING DRILLING___358 GAL
o Bl fe— _4.875 ommerer WATER REMOVED, BURING DEVELOPMENT
~El GAL
LE STATIC DEPTH TO WATER
VE FEET BELOW M.P.__6.54 DATE__5/_9_/91_
B PUMPING DURATION HOURS
LB YIELD gpm DATE / /
JE REMARKS :
LG 5 QUARTZ
g [ 50 ForR Sano
N . : -
| #3168 STANLESS STEEL
i 1 WELL SCREEN
!El 0.010 SLOT (10.0°)
L - (13.0 )
#316 STAINLESS
a N STEEL SUMP
g %4
ie )
l PREPARED B8y Dirk Kaiser, ERM
(18.35 ) .11
(19.0 i
. NOT DRAWN TO SCALE m




KMZ - LENZ OIL

WELL CONSTRUCTION LOG

/-VENTED PVC CaAP

0 [ c —G
LOCKING STEEL
| PROTECTVE COVER
ONCRETE PAD
0 .'~'_.'-'.'- . .\" . GRADE
_ {2.5 ) 'S [ .s
e DIAMETER

e

XA AT

/-NEAT CEMENT

#316 STAINLESS
L LEEL RiseR

—(4.0 )

-(7.5) —">

- (30,0 é

- {32.0

- (34.15 )

- (39.15 )
1 b

- 445 ) I

- @45.0 )

NOT DRAWN TO SCALE

4875  puameTerR

SENTONITE SLURRY

#12 QUARTZ
SAND COULLAR

#5 QUARTZ
FILTER SAND

#316 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (5.0°)

#316 STAINLESS
STEEL SUMP

ERM JOB #_Q252

PROJECT_Lenz 0l

TOWN /CITy_Lemont
COUNTY__DuyPage

ELEVATION

GRADE__595.31 MSL
TOP OF CASING R97.87
SURVEY BY_Patrick Fngineering
INSTALLATION DATE(S)_3/21-3/22,
ORILLING METHOD_HSA/Rotory
ORILLING CONTRACTOR_Eax Dr‘il]ing' 1ne
DRILLING FLUID_DuPage Caunty
Municipal Water Supply

DEVEOLPMENT TECHNIQUE(S) AND CATE(S)
Centrifugal Pump

WELL__W03D

STATE__ 1!

MSL (M.P.)
Ioc
1991

Bailing
FLUID LOSS DURING ORILLING__350Q CAL
WATER REMOVED DURING DEVELCPMENT

3530 : GAL

STATIC DEPTH TO WATER .

FEET BELOW MP.__5.83  DATE_5_/__9 /91
PUMPING DURATION HOURS
YIELD DATE___/ /
REMARKS

gpm

PREPARED 8Y_Dirk Kaiser, FBM

ERI




WELL CONSTRUCTION LOG

KMZ - LENZ OIL

LY N
—

Tow 1™ VFerem ™ |

ERM JOB #_0252
VENTED PVC CAP
- (3.5 ) qa

LOCKING STEEL

/ PROTECTVE COVER PROJECT Lenz Qil WELLMW04S
TOWN/CITY_Lemont
county__DuPage STATELL
ELEVATION

GRADE__600.55 MSL

TOP OF CASING 603.35 MSL {M.P.)
SURVEY BY_Patrick Engipeering. Inc
INSTALLATION DATE(S) 4/15/91
DRILLING METHOO_HSA
DRILLING CONTRACTOR_Fox Drilling, Inc.
ORILLING Fruip__DuPage County
~9316 STAINLESS JMupnicipal Water Supply

STEEL RISER DEVEOLPMENT TECHNIQUE{S) AND CATE{Z)
Centrifugal Pump/Bailing

FLUID LOSS DURING DRILLING400 GAL
— e 10.25  JuMETER WATER REMOVED DURING DEVELOPMENT
418 GAL
STATIC DEPTH TO WATER
FEET BELOW M.P._7.97 DATE_ S5/ 9 /9
PUMPING DURATION HOURS
YIELD gpm DATE / /
REMARKS_
- ! 2. )
4 FreR Sand
- SAN
-3.35 ) .
#316 STAINLESS STEEL
. WELL SCREEN
b 0.010 SLOT (10.0")
- (13,35) .
{1 #316 STAINLESS
* | STEEL SUMP
18.70 PREPARED BY_Dirk Kaiser, ERM
(16./0) 8
( 19.00 ) .-

e W




WELL CONSTRUCTION LOG
ERM JOB #_02582
~— VENTED PVC CAP
- E 2.5 ) /
' ’ (1ot Lenz 0il \ MU04D
. PROJECT WELL.
| ERGTESE Chver TOWN,/CITy_Lemont
ONCRETE PAD COUNTY__DuPage STATE_ 1LY
0 eyt b e . ELEVATION
N A RADE GRADE__600.51 MSL
- (1.0 H\Nf T TOP OF CASING 602.80 MSL (M.P.)
I \\ SURVEY BY_Patrick Fngineering, Inc
INSTALLATION DATE(S)_3/14/91
10.0 DRILLING METHOD_HSA/Rotory
— [~ ——— DWAMETER DRILLING CONTRACTOR_Enx Drilling _Inc
NEAT CEMENT ORILLING FLUID_DuPage County
-(9.0) \ \,}/- Hunicipal Water -Supply
/ |_-s316 staness DEVEOLPMENT TECHNIQUE(S) AND DATE(S)
STEEL RISER Centrifugal Pump
Bailing
/ Z | FLUID LOSS DURING DRILLING__3000 GAL
= 17.50 L, WATER REMOVED DURING DEVELCPMENT
STATIC DEPTH TO WATER
N BENTONITE SLURRY FEET BELOW M.P.__10.16___oaTES /_9 /91
PUMPING DURATION HOURS
/ YIELD gpm DATE /. /.
REMARKS
- { 31.0) #12 QUARTZ
- 33.0) B :"° COLLAR
. QUARTZ
i - ¢ 35.35 :"/‘”‘” SAND
| #318 STAINLESS STEEL
‘ WELL SCREEN
gs 0.010 SLOT (5.0%)
- ( 40.35)
- . . #316 STAINLESS
E JI10S STEEL sump
.gl L
i ". PREPARED BY__Dirk Kaiser. FRM
(g7 ) Il
- ¢ 09, ) T . -
NOT DRAWN TO SCALE w




ENZ OfL

axn we
KMZ -

WELL CONSTRUCTION LOG

-

m

-:‘20(91

S —

ERM J0OB #_0252
VENTED PVC CAP
- / 2.5 yi
LOCKING STEEL )
SROTECTIVE CCVER PROJECT Lenz Qi1 WELLMWO5S
ONCRETE PAD TOWN/CITY_Lemont
. = ) county__DuPage sTaTeLL
2 Ok GRA0E ELEVATION
- 2.0 y\&.¢ GRADE __600.07 MSL
N[ TOP OF CASING__603.92 MSL {(M.P.)
N SURVEY BY_Patrick Engineering,_ Inc
\ Bentonite INSTALLATION DATE(S) 3/5/91
\ N Pellets DRILLING METHOD_HSA_ i
DRILLING CONTRACTOR_Fox Drilling, Inc.
NN DRILLING FLuiD__DuPage County
~«316 STAINLESS Mupicipal Water Supply
N V SEEL RISER DEVEOLPMENT TECHNIQUE(S) AND CATE(S,
Centrifugal Pump/Bailing
N N
NN FLUID LOSS DURING DRILLING___0O GAL
S e 12.25 pumerer WATER REMOVED DURING DEVELOPMENT
NN 90 GAL
STATIC DEPTH TO WATER
N N FEET BELOW M.P._8.85 DATE_S /__9/_091
PUMPING DURATION HOURS
N N YIELD gpm DATE / /
REMARKS
N N
- 4.0 ags
- ":"/.;i?.rgugso
-(¢ 6.0 .
#3168 STAINLESS STEEL
WELL SCREEN
0.010 SLOT (10.0°)
- ¢ 16.0
#316 STAINLESS
STEEL SUMP
PREPARED BY_QDirk Kaiser ERM
- (21.25)
- (21.25°

NOT O 10 ScuE @\ﬁ' 1




WELL CONSTRUCTION LOG

KMZ - LENZ OIL

8/20/81 |

L3

————

)

0252

ERM JOB #_0252
/-VENTED PVC CaP
« (2.5
ToF O RISER —Q :
prOJECT_Lenz 0Qil weLL_ (05D
'ﬂ | FROTECTVE COVER TOWN /CITY_Lemont
ONCRETE PAD COUNTY__DuPage STATE_1L
0 % R I SR hh - ELEVATION
".‘.,_ O __-‘.," SADE GRADE___601.26 MSL
- (2.0 )\ e Ky TOP OF CASING__603.91 MSL (M.P.)
N SURVEY BY_CPatrick Fagineering, Inc
\ AN INSTALLATION DATE(S) 3/4/91
DRILLING METHOD_HSA/Rotory
| e 9.75 ,
] UMETER DRILLING CONTRACTOR_Eax Drilling  [nc
\ NEAT CEMENT DRILLING FLUID_DuPage Caunty
\ \), funicipal Vater Supply
#316 STAINLESS - DEVEOLPMENT TECHNIQUE(S) AND ZATE(S)
-(8.0) -~ SiEEL RiseR Ceatrifugal Pump
// Bailing
/ FLUID LOSS DURING CRILLING___1865 GAL
-25.0) LAV WATER REMOVED DURING DEVELOPMENT
] e 4.875 peren ‘ GAL
NV STATIC DEPTH TO WATER
BENTONITE SLURRY FEET BELOW m.p.__11.37 DATE_S_/_9_ /91
/ /T/ PUMPING OURATION HOURS
/ YIELD gpm DATE / /
/ REMARKS
- (31.9) #12 QUARTZ
- ( 34.0 ) :"ZU:::Z’-‘“
FILTER SAND
- ( 36.15)
#316 STAINLESS STEEL
. WELL SCREEN
o 0.010 SLOT (5.0°)
- (_41.15) 3
11 $316 STAINLESS
11 STEEL SUMP
Lo
] PREPARED BY__Dirk Kaiser, FBM
-(46.5) |1
524

NOT ORAWN TO SCALE m




WELL CONSTRUCTION LOG

ERM JOB #0252
VENTED PVC CAP

KMZ - LENZ ONL

Y

T
8/

+ ! 1.5 )]
Flush Mounted
LOCKING STEEL
BROTECTVE COVER PROJECT Lenz _0il WELL_MHO6S_
ONCRETE PAD TOWN/CiTy_Lemont
. =] county__DuPage STATEIL
N SRADE ELEVATION
- .75 H)\&" GRADE__593.60 MSL
\ TOP OF CASING___594.04 MSL (M.P.)
SURVEY BY_Patrick Engipeering. Inc
N N—R2eEnToniTE INSTALLATION DATE(S) 3/20/91
PELLETS DRILLING METHOD_HSA __
\ \ DRILLING CONTRACTOR_Fox Drilling, Inc.
DRILLING FLuip__DuPage County
 ~%3'6 STAINLESS JMunicipal Water Sunply
\ STEEL RISER QEVECLPMENT TECHNIQUE!S) AND CATE(S,
Centrifugal Pump/Bailing
FLUID LOSS DURING DRILLING__ 150 GAL
_..\ N___ 10.25 oueTer WATER REMOVED DURING DEVELOPMENT
Emm— 180 GAL
V STATIC DEPTH TO WATER
\ FEET BELOW M.p._1.63 oaTE_S_/__ 9/ 91
PUMPING DURATION HOURS
\ \ YIELD gpm DAT / s
REMARKS
- .75 NN
) BRE é5 QUARTZ
FILTER
-¢1.25 LTER SAND -
#3186 STAINLESS STEEL
WELL SCREEN
4 0.010 SLOT (10.0")
- (11.25) .
. #3186 STAINLESS
S STEEL SUMP
L1
PREFARED BY_Qirk Kaiser ERM
- (16.60 ) | |
= {(17.0 -

VO ORawN T0 SCALE m




WELL CONSTRUCTION LOG
, ERM JOB #_Qos2
~ VENTED PVC Cap
- 2.5 é-
TCF OF RISER (i1 PROJECT_Lenz 0il WELL (06D
PROTECTIVE COVER TOWN/CITY.
ONCRETE PAD COUNTY__DuPage STATE_ LI
0 3 B X B . ELEVATION
NN N S RAOE GRADE__593.37 MSL
-¢0.5 :\ 2 i TOP OF CASING___595.95 MSL (M.P.)
Iy \\ SURVEY BY_PRatrick Engineering, Inc
\\ INSTALLATION DATE(S) 3/19/91
\ 10 DRILLING METHOD_HSA/Rotory
—= ~— DIAMETER DRILLING CONTRACTOR_Ecx Drilling Inc
/NEAT CEMENT DRILLING FLUID_DuPage County
funicioal Yater Supply
\\ %316 STAINLESS DEVEQLPMENT TECHNIQUE!S) AND ZATE(S)
x/ STEEL RISER Ceatrifugal Oumn
\ Bailing
\ FLUID LOSS OURING OSRILLING__800 GAL
=(3.3 ) U WATER REMOVED DURING CEVELCPMENT
—— 4'875 Dme . GAL
-(10.0) STATIC DEPTH TO WATER
N RSV BENTONITE SLURRY FEET BELOW M.P._ 4.26 DATE_S /9 /. 91
PUMPING DURATION HOURS
/| YIELD gpm DATE___/___/
A
¥ REMARKS
= (29 #12 QUARTZ
SAND COLLAR
- 31 ° i
#5 OUARTZ
g FILTER SAND
,,l - ( 33.6 ) i
§ , . #316 smgan.:ss STEEL
’ . WELL SCR
iéi y 0.010 SLOT (5.0")
- ( 38.6 ) .
. #3186 STAINLESS
L STEEL SUMP
74
’ PREPARED BY__Dirk Kaiser. £RM
- 43.95) |-1]-
- 42.0 e
NOT DRAWN TQ SCALE m




WELL CONSTRUCTION LOG

ERM JOB #_0252
vENTED PVC CAP
- (25 )
™
ERGTECTVE COVER PROJECT_Lenz Ol WELL_MHO7S
CONCRETE PAD TOWN/CiTy_Lemont
) county_DuFage state_LL
] A SRAOE ELEVATION
- (1.5 y\&'& \‘ GRADE___605.59 MSL
N TOP OF CASING___608.26 MSL (M.P.)
\ /—Neat Cement SURVEY 8Y_Patrick Engingering...lac
\ 0 INSTALLATION DATE(S)__473/91
—-\ =— ——— CIAMETER ORILLING METHOD_HSA/Rotory __
_(9.5) \ \ DRILLING CONTRACTOR_FOX Orilling, Inc.
' A DRILLING FLUIO_DuPage Caunty
/ Municipal Water Supply
Bentonite DEVEOLEMENT TECHNIGUE!S) AND ZATE(S)
/ // Slurry Centrifugal Pump v =
/ / Railing
- (25.0 ) _( /_‘ _FLUID LOSS DURING ORILLING___ 50 BAL
N | 4.875 WATER REMOVED OURING DEVELOPMENT
—‘V  ——— DIMETER Hand Bailed GAL
d STATIC DEPTH TO WATER
ZR% FEET BELOW M.P.__16.31 DATE_ 5. /_9 / 91
A PUMPING DURATION HOURS
¥ YIELD gpm DATE / /
-(19.0) d Bentonite REMARKS
s, N rellets
J .' ."/"ds QUARTZ
g 22 25 . FILTER SAND
gl —{ec.0) pip
El #316 ?:gx.sss STEEL
! = WELL SCREEN
fo §)f 0.010 SLOT (10.0°)
Hha S
- (27.25) =g
. #316 STAINLESS
a z STEEL SUMP
8 NR%
=. .o .o
‘11 PREPARED 8Y_Dirk Kaiser, ERM
- 3.6y |
- ( 33‘0 ) « o e

NOT DRAWN TO SCALE @V—'




WELL CONSTRUCTION LOG

KMZ -~ LENZ OiL

=

ERM JCB #_0282
~VENTED PVC CaAP
- (2.5
~a
v i ' pPrROJECT_Lenz 011 WELL MWO7D
| ERSTECE Cover TOWN/CITY_Lemont
ONCRETE PAD COUNTY__DuPage STATE_IL
0 e B D ELEVATION
a N8 oY B G R GRADE___605.41 __ wvsL
= (2.0 s \Npt b TOP OF CASING___607.98 MSL (M.P.)
\ N SURVEY BY_Patrick Engineering, lnc
INSTALLATION DATE(S) 4/1/91
\ 10 DRILLING METHOD_SA/Rotory
] \"'——— DIAMETER DRILLING CONTRACTOR_Enx Drilling [ac
\ /-~w CEMENT ORILLING FLUIO_DuPage County
\ \ NMunicipal Uater Supply
-{10.0) S \ /?'EEGLSJ{E'?#ESS DE‘J'EO{_PMENT TECHNIQUE(S) ANC ZATE(S)
L Centrifugal Pump
AP Bailing
< Q FLUID LOSS DURING CRILLING 549 GAL
-c24.0 ) K7 P WATER REMOVED DURING DEVELCPMENT
— | M 4.875 uueren 650 GAL
1 [ STATIC OEPTH TO WATER
A [ PO SRR FEET BELOW M.P._15.80 DATE__5/__9/_91
PUMPING DURATION HOURS
dR% YIELD gpm DATE__/___/
P A REMARKS
- (40,0 £ #12 QUARTZ
-( 42.0) SAD ol
2~ fireR sano
- (_44.15) .
' #316 STAINLESS STEEL
WELL SCREEN
4 0.010 SLOT (5.0")
- (49.15) ‘.
. . $316 STAINLESS
ST STEEL SUMP
N7
. PREPARED BY__Dirk Kaiser FRM
-_Lg.g_.a_l_i...
- ( . ) . e e

NOT ORAWN TO SCALE m




WELL CONSTRUCTION LOG

— /-vemen PVC CAP
et O
. EROTECIVE CEbVER
ONCRETE PAD
C I..":t:.'. :.‘ .:l it:. . PRADE
AR 2
--\ \—-— 10_ cuweren
\ /-NEAT CEMENT
-(8.0) \ \\< 4316 STAINLESS
7 //51551. RISER
- ( 14.0) _1/4 ¢
— 4.875 pueerer
. " BENTONITE SLURRY
%R
A VU
- 29.500 12 QUARTZ
" 31.80) K‘smo COLLAR
./-#5 QUARTZ
3 _( 34.35 i
§ Etl. 316 STAINLESS STEEL
! - £l " WeLL Scree
_LE = 0.010 SLOT (5.0")
| —c30.35 |El
REE #316 STAINLESS
a s STEEL SUMP
8 ..l .’
s, .. .
A1
- ( 44.70) i I
- ( $J.4 ) .o - -

NOT ORAWM TO SCALE

ERM JOB #_Q252

PROJECT_Lenz_0il WELL_G106DR

TOWN/CITy_Lemont

COUNTY__DuPage STATE. 1J
ELEVATION

GRADE__601.11 MSL

TOP OF CASING 603.28 MSL (M.P.)
SURVEY BY__Patrick Engineering. Inc

INSTALLATION DATE(S)__3/25-3/26 1991
DRILLING METHOD_HSA/Rotory

DRILLING CONTRACTOR_Enx Drilling _Inc
DRILLING FLUID_QuPage County
Municipal \Water Supply

DEVEOLPMENT TECHNIQUE(S) AND CATE(S)
Centrifugal Pump.

Bailing
FLUID LOSS DURING ODRILLING__1022 GAL
WATER REMOVED DURING DEVELCPMENT

1030 GAL

STATIC DEPTH TO WATER
FEET BELOW M.p.__10.86
PUMPING DURATION
YIELD
REMARKS

DAaTE_S_/_9 /. 91
HOURS
gpm DATE / /

PREPARED BY__Dirk Kaiser. EBM

ERL




WELL CONSTRUCTION LOG

KMZ - LENZ OIL

91

vENTED PVC CAP
« (2.5 4—
—~QCKING STEEL
|, SROTECTVE COVER
CONCRETE PAD
o TGN B S FRADE
T N
%316 STAINLESS
r////‘STEEL RISER
Lo
- __ 4"  DMETER
~-{ 3.5 ) 1 L
BR% #5 QUARTZ
FILTER SAND
- (5.65 )
= #316 STAINLESS STEEL
WELL SCREEN
y 0.010 SLOT (10.0")
- (15.65 ) "
. #3186 STAINLESS
& STEEL SUMP
Lol
-(21.0)
~ (99 & )

NOT DRAWN TO SCALE

ERM JOB #_0252

PROJECT Lenz Qi) WELLMWO8S
TOWN/CITY Lemont

COUNTY DuPage STATE____IL
ELEVATION

GRADE MSL

TOP OF CASING MSL (M.P.)
SURVEY BY.

INSTALLATION DATE(S) 2/14/92

DRILLING METHOD HSA/Rotary

DRILLING CONTRACTOR_Eox_Drilling, Inc.

DRILLING FLUID DuPage County
Municipal Water Supply

DEVEOLPMENT TECHNIQUE(S) AND CATE(S)
Centrifugal Pump

Bailer
FLUID LOSS DURING DRILLING 1,150 GAL
WATER REMOVED DURING DEVELOPMENT
1,200 GAL
STATIC DEPTH TO WATER
FEET BELOW M.P DATE__/___/
PUMPING DURATION HOURS

YIELD

REMARKS
2-ipch 1.D0. #3168 Stainless_ Stes] Mat]
All units _in feet

gpm DATE / /

PREPARED BY__Dirk Kaiser, ERM

ERE1




APPENDIX H

MONITORING WELL DEVELOPMENT WATER ANALYTICAL RESULTS



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
~ LO-TANK/001RE
LLab Name: ARDL, INC. Contract: LENZ OIL
Lab Code: —====- Case No.: 111898 SAS No.: —-====- SDG NO.: ~——m-mawa
Matrix: (soil/water) TCLP Lab Sample ID: 111898-1RE
Sample wt/vol: 0.5 (g/ml) mL Lab File 1D: >V9e020
Level: (low/med) LOW Date Received: 5/07/91
% Moisture: not dec. —-—-=-=- Date Analyzed: 05/14/91
Column: (pack/cap) PACK Dilution Factor: 10.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
[ | | !
| 75-01-4 Vinyl Chloride | 100 |U |
| 75-35-4 1,1-Dichloroethene I 50 |U |
| 67-66-3 Chloroform ’I S0 |U |
| 107-06-2 1,2-Dichloroethane | S0 |U |
| 78-93-3 2-Butanone | 100 |U |
| 56=-23-5 Carbon Tetrachloride [ S0 |U |
— | 79-01-6 Trichloroethene | 50 JU I
| 71-43-2 Benzene | 50 |U |
| 127-18-4 Tetrachloroethene | 50 |U |
| 108-90-7 Chlorobenzene | 50 |U |
| | | |
| | | ]
! | I |
! ] | |
l | { |
! | | |
| [ | ]
| | | |
| | | |
l | | |
| | | I
| | I |
| | { |
| | | |
| | | |
| | | |
| i | |
I I [ |
{ { | |
I | | |
I I | |
N | | | |
I I | I
| | | |
| ] | |
FORM 1 VOA 1/87 Rev

|
|



1B £FA SAMPLE NG,
SEMIVOLATILE ORGANICTS ANALYATS DATA SHEET

N I
I LO-TANK/001
Lab Name: ARDL, INC. Contract: LENZ OTL |
ab Code: ———eee Case No,: 111898 SAS No.: ~——we- SDG NO.: ———e—e-
Matrix: (soil/water) TCLP Lab Sample ID: 111898-1
5ample wt/vol: 1000.0 (g/ml) mL Lab File ID: >DS5449
Level:  (low/med) LOW : Date Received: 05/07/90
% Moisture: not dec. —-—=—- dec, ——=w= Date Extracted: 05/10/90
Extraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 0(5/31/91
3PC Cleanup: (Y/N) N pH: ——- Dilution Factor: 1.0
CONCENTRATION UNITS:
CAS NO, COMPOUND (ug/L or ugs/Kg) ug/L Q
]
110-86-1 Pyridine 10 (U
106-46-7 i1,4-Dichlorobenzene io |U
95-48-7 2-Methylphenol (o-Cresol) 10 U
\_ 108-39-4 3-Methylphenol (m-Cresol) i0 |U
106-44-5 4-Methylphenol (p-Cresol) 10 (U
67-72-1 Hexachloroethane 10 |0
98-95-3 Nitrobenzene 10 U
87-68-3 Hexachlorobutadiene 10 U
88-0116=2 2,4,6-Trichlorophenol 10 U
95-95-4 2,4,5-Trichlorophenol 50 |U
121-14-2 2,4-Dinitrotoluene 10 ju
11&4-74-1 Hexachlorohenzene 10 |
K7=-56-5 Pentachlorsphenol 50 ju

— — o —— — . — —— — — o A ot W s S — — — —— i o — O — — — — —— — —
—— D — — —— —— — — — — — — ——— - S —— —  — - Gmn e e e cdan e — S — — o — —
— . —— —— ——— — — o w—— —— — T —— - — — - tmm e et v S ewie G ceen wman  mm  egmn = 8




1D

PESTICIDE ORGANIC ANALYSIS

Customer Sample No.

LO-TANK/001

Lab Name: ARDL, Inc. Contract: LENZ OIL

Lab Codes --- Case No.: 111898 SAS No.: --—- SDG No.: =—=-
Matrix (SOIL/WATER) : TCLP Lab Sample ID : 111898-1
Sample wt/vol : 1000 (g/mi) mbi Lab File ID : =

Level (LOW/MED) : LOW Date Received : QS/07/91

% Moisture (not dec): --- dec. - Date Extracted : 05/10/91
Extraction (SEFF/CONT/SONC): SEPF Date Analyzed : 0S/17/91}
GFC Cleanup ( Y/N )>: N pH: 7.0 Dilution Factor: 1.0

CAS No. Compound Concentration Units: ug/L

319-84-6
319-85-7
319-86-8
58-89~9
76-44-8
309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-8
1013-07-8
50-29-3
72-43-5
$3494-70-5
$103-71-9
S$103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16=5
S34469-21-9
12672-29-6
11097~69-1
11096-82-5

alpha-BHC
beta-EBHC
delta-EBHC

(ug/L or ug/kKg)

gamma—-BHC (Lindane)

Heptachlor
Aldrin

Heptachlor epoxide

Endosul fan
Dieldrin
4,4°'-DDE
Endrin
Endosul fan
4,4’ -DDD
Endosul fan
4,4'-DDT

1

I1

sul fate

Methoxychlor
Endrin ketone
alpha-€Chlordane
gamma—Chlordane

Toxaphane
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor
Aroclor

1016
1221
1232
1242
1248
1234
1260

FORM I FEST

L] L[] . -
(URLNTUNL R R

O(EOEJC)O
CoCO0000

&
o
@

1/87 Rev.

Q
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HERBICIDE ORGANIC ANALYSIS

Customer Sample No.

i LO-TANK/001 :
i - - N
Lab Mame: ARDL, Inc. Contract: LENZ OIL
Lab Code: _____ Case No.: 111898 SAS Mo.: ___._ SDG No.: ____
Matrix (SOIL/WATER) : TCLF Lab Sample ID : 111898-1
Sample wt/vol : 1000 (g/mL) mL Lab File ID :
Level (LOW/MED) s LOW Date Feceived : Q3/07/91%
Z Moisture(not dec?) : --- dec. - Date Extracted : 03S/09/91
Extraction (SEFF/CONT/SONC) : SEFF Date Analyzed : 0S5/11/91
GPC Cleanup ( Y/N ) : N pH: 7.0 Dilution Factor: 1.0
CAS No. Compound Concentration Units: ug/L Q
(ug/L or ug/Kg)
SN S 2N W2 WL T IS 5 I3 IR AR SR MR E 3R A 2R 0N £ 3 1 ] M t ¢t 1 - 234 3 3 $-3 ¢ 2§ 3 ¢ £-¢ ¢ t-¢ £+ -*-3-£ 3 § § f } 2 §-3-§ ;-3 -¥-31 3
94-75~7 2,4 D 12 u
93-72-1 2,4,5 TP (Silvex) 1.7 u



FORM 1A

INORGANIC ANALYSIS DATA SHEET

METALS

Lab Name ARDL, Inc. IEPA Sample No. LO-TANK/001
Matrix (sail/water) _WATER-TCLP Lab Sample ID: 111898-1
Level (low/med): Date Received: 5=7~91
% Solids: Q.0

Concentration units (ug/L or mg/kg dry weight) uUG/L
. CAS No. . Analyte  Concentration | C | ™M | Q '
1 7429-50-5 ;Aluminum ; ! N A !
1 7840-346-0_ [Antimony o : : X :
17840-38-2 'Arsenic . 4.1 U BH :
17440-39-3 ‘Barium ! [B&] : HE :
17440-41-7 'Beryllium @ ! N S H
17440-43-9 Cadmium ! 5.6 Ly P N
1 7880-70-2 !Calcium 1 : : P .
17440-47-3 Chromium ; 11 LS I I .
1 7440-48-4 :Cobalt H H N SN :
:7440-50-8 ;Cgpper . ; P :
1 7439-89=-4 ! lron : : . P : :
17439-92—-1 'l ead o r2.33 :  F ‘
1 7436-95-4 Magnesium ; : P : i
1 7439-56-5 Manganese X . = X '
1 7439~-97-6 iMercury : .18 LU L Ccv ¢ X
17440-02-0 Nickel 1 H M :
178440-09-7 'Potassium : s P o
1 7782-49-2 Selenium L 4.3 M ® I BH :
178440-22-4 Silver ! 19 M S I - A :
1 7440-23-5 :Sodium : H ;P :
17440—-28-0 'Thallium ! : ;I F :
17840-62-2 :Vanadium 3 H P :
17840-66-6 Zinc : : N P : M
Color Before: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After:_ CLEAR Artifacts:




ia

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

N . | LO-TANK/002 |
Lab Name: ARDL, INC. " Contract: LENZ OIL | I
Lab Code: ———=e—- Case No.: 111898 SAS No,: =———=—-— SDG NO.: —-=—==e-
Matrix: (soil/water) WATER Lab Sample ID: 111898-2
Sample wt/vol: 5.0 (g/mL) mL Lab File ID: >V9042
Level: (low/med) LOW Date Received: 5/07/91
% Moisture: not dec. —— Date Analyzed: 5/14/91
Column: (pack/cap) PACK Dilution Factor: 1.00000
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q
| | | |
| 74-87-3——~——we—- Chloromethane | 10. U I
] 74-83-9-—-—c=vua Bromomethane ] 10. |U |
| 75-01-4--~cecewe- Vinyl Chloride | 10. (U |
] 75-00-3-————c—we-- Chloroethane | 10. U |
| 75-09-2-—~cccaua Methylene_Chloride | 3. |{JB l
l 67-64—-l-mmm————o Acetone | 10. U |
N | 75-15-0——==—ceeua Carbon Disulfide | 5. U |
| 75-35-4-—cccuc-- 1,1-Dichloroethene | 5. U |
| 75=34-3-c—mme——m 1,1-Dichlorocethane | 5. U !
| 540-59-0=———ec—m—=a 1,2-Dichloroethene_(total)___| 5. ju |
| 67-66-3~———————=m Chloroform | 5. (U |
| 107-06~2-==cee== 1,2-Dichloroethane | S. iU |
| 78-93-3-—cceeew- 2-Butanone l 10, |U l
| 71-55-@f——=c—ecamm 1,1,1-Trichlorcethane { 5. | U |
| 56-23-S——cecemeee Carhbon Tetrachloride | 5. RS ]
] 108-05-4~~e—a—=- Vinyl Acetate | 10. jU
| 75=27-4——wcmmemm Bromodichloromethane ] 5. Y] |
| 78-87-5~——ce—ew- 1,2-Dichloropropane ! S. (V) |
| 10061-01-5-—=—=- cis-1,3-Dichloropropene | 5. |U |
| 79-01-6———=—==e= Trichloroethene ] S. U |
| 124-48-1l—==——c=— Dibromochloromethane | 5. {U |
| 79-00-5-=——c—=—- 1,1,2-Trichloroethane | 5. U 1
| 71-43-2-=cccee=- Benzene | S. U |
| 10061-02-6=—===— trans-1, 3-Dichloropropene__ _| 5. U |
| 75-25-2—=—c——aveu Bromoform [ 5. iU l
| 108-10~-1--cnue-- 4-Methyl-2-Pentanone | 10. U I
| 591-78=6f~———c—u= 2-Hexanone | 10. () |
| 127-18-4-———c—eee- Tetrachloroethene ) 5. U |
| 79-34-5~—wceeee- 1,1,2,2-Tetrachloroethane____| 5. U |
] 108-88-3-—cccaaa Toluene | S. U |
| 108-90-7-vmre——- Chlorobenzene | 5. U |
| 100-41-4~—eeceea= Ethylbenzene | 5. (LU I
N | 100-42-5-————a-- Styrene | 5. U |
| 108-38=3-wceee—- m-Xylene | 5. U |
| 106-42-3-——cce—- o & p-Xylene l 5. U |
| | | |
FORM I VOA 1/87 Rev,



1E

VOLATILE ORGANTCS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

NN
.ab Name:ARDL, INC.

“ab Code: ——w=e-- Case No.: 111898 SAS No.:

jatrix: (soil/water) WATER Lab Sample ID:

Contract:LENZ OIL

5DG No.:

EFPA SAMPLE NO.

| LO-TANK/002RE |

sample wt/vol: 5.0 (gs/mL) mL Lab File ID: >V9042

sevel: (low/med) LOW Date Received:
. Moisture: not dec. -==—- Date Analyzed:

“olumn: PACK Dilution Factor:

CONCENTRATION UNITS:

Number TICs found: 1

(ug/L or ug/Kg) ug/L

5/07/91

111898-2RE

5/14/91

1.00000

E ! I
i CAS NUMBER | COMPOUND NAME |

{Unknown |
|

RT

13.40

EST. CONC.

38,

I
! Q

-~

O X NN W

10,

11.

12.

15,

14,

15.

16,

17.

18,

19,

20,

22,

23,

24,

25,

26,

27.

28,

29,

30,

. e e e G . Samt S Smb GmEh Sueh G fmm S me MAE AR e e S e e e G Gt e S —
. e S Cw i — G f— o — e G — D S e e e G et i Sus  tm — ——

N
]
}
|
|
!
i
|
|
|
{
|
!
]
i
] 21.
i
|
{
|
i
i
]
-
!

- e N e e e — . — —— a— —r—— v —— — AT = it G G e . e Sm—— A

—— —— T —— e T S ——— — —— i ———r ————— — — —— A . — e — e ——— — i Gumn e = —

— e s e e e - e . S e e —— - —— AR M e W bems MR ut ESe G e CeED S Ge Seme S

FORM I VOA-TIC

1/87 Rev,.



1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO,

\_/ l
| LO-TANK/002 |
Zab Name: ARDL, INC. Contract: LENZ CIL i }
Lab Code: -—-—==-- Case No.: 111898 SAS No.: —===- SDG No.:!: =—==—-
4atrix: (soil/water) WATER Lab Sample ID: 111898-2
S3ample wt/vol: 1000.0 (g/mL) mL Lab File ID: >D5404
Level: (low/med) LOW Date Received: 5/07/91
» Moisture: not dec., --- dec. -=- Date Extracted: $/10/91
Ixtraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: $/26/91
3;PC Cleanup: (Y/N) N pH: 7.2 Dilution Factor: 1.00000
CONCENTRATION UNITS:
CAS NO., COMPOUND {ug/L or ug/Kg) ug/L Q
| | ! |
| 108-95-2——c—ece— Phenol I 10. U |
| 111-44~4———ceee- bis(-2-Chloroethyl)Ether | 10 RV |
| 95=57=8=——mee—a— 2-Chlorophenol _ ! 10, iU i
" | 541-73-1——ccceme—a 1,3-Dichlorobenzene [ 10 U |
| 106=-46=-7————c—== 1,4-Dichlorobenzene | 10, (V) |
! 100-51-6f—-——====a Benzyl alcohol | 10. (U ]
| 95-50-1~—rm—w—e- 1,2-Dichlorobenzene____ | 10. (V] |
| 95-48-7—cmeuaa= 2-Methylphenol | 10. Y |
] 39638-32-9«—=c— bis(2-chloroisopropyl)ether_| 10, (RY) |
| 106-44-5————ce—=- 4-Methylphenol | 10. U |
| 621-64-7—~———ee= N-Nitroso-Di-n-propylamine__| 10. tU |
| $7=72-1——==————m Hexachlorocethane { 10, Y |
| 98-95=-3——~cwem——- Nitrobenzene | 10, U |
| 78=-99-1-——=wc—ece—- Isophorone | 10, iU |
| 88~7S=S5——eeme——x 2-Nitrophenol | 10, Y |
] 105-67-9—c—c—ee— 2,4-Dimethyliphenol | 10. juU ]
| 65-85-0——c——ce——- Benzoic acid | 50. U 1
] 111-91-l—e—m———m bis(-2-Chloroethoxy)Methane_| 10. R |
! 120-83-2————ce—— 2,4-Dichlorophenol | 10. (U |
| 120-82-1==w———ee 1,2,4-Trichlorobenzene | 10. v |
| 91-20-3———c—ceceee Naphthalene | 10. RV )
| 106-47-8————wce=- 4-Chloroaniline [ 10, U |
| 87-68=3———c—e——= Hexachlorobutadiene | 10. V) |
| 59=50-T7—~———ce== 4-Chloro-3-methylphenol I 10. U |
| 91-57-6-———~——~-2-Methylnaphthalene__ __ | 7. 1 J |
| 77-47-4————————m Hexachlorocyclopentadiene____| 10. iU |
| 88-06=2—=—=—————= 2,4,6-Trichlorophenol | 10, |U |
| 95=95—4-ccceuew- 2,4,5-Trichlorophenol I 50, 1U |
| 91-58-7———ca—e——= 2-Chloronaphthalene | 10, U |
e | 88=74-4-—ccceewe 2-Nitrocaniline | SO, U |
| 131-11-3—=ccee—= Dimethy)l Phthalate ] 10. jU {
] 208-96=-8~=——c—w- Acenaphthylene | 10, U |
| 606-20-2~—=~——==2,6-Dinitrotoluene | 10. (Y] |
] I ] |
FORM T SV-1 1/87 Ravu



1C EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

|
| LO-TANK,/002 |
i

Lab Name: ARDL, INC, Contract: LENZ OIL !

ab Code: —————-— Case No.: 111898 SAS No.: —==—- SDG No.: —===e

Jatrix: (soil/water) WATER Lab Sample ID: 111898-2

jample wt/vol: 1000.0 (g/mL) mL Lab File ID: >D5404

Level: (low/med) LOW Date Received: 5/07/91

» Moisture: not dec. —_—— dec. --- Date Extracted: 5,/10/91

Iixtraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 5/26/91

5PC Cleanup: (Y/N) N pH: 7.2 Dilution Factor: 1.00000

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) ug/L Q

| | | |
| 99-09-2——c—c—cemem 3-Nitroaniline | S0.. 1U |
| 83-32-9———cccecemm Acenaphthene ] io0. U |
| 51-28-5-————c—e—o 2,4-Dinitrophenocl | 50. |U |
| 100-02-7—===—==== 4-Nitrophenol | 50. v |
| 132-64-9-—ccceew Dibenzofuran ! 10. 1u |
| 121-14=2~—mceeem 2,4-Dinitrotoluene | 10, U |
| 84-66-2————cue=- Diethylphthalate ] 10. U ]
| 7005-72-3~-====—=4-Chlorophenyl-phenylether___| 10, U ]
| 86=73-7——————ees Fluorene | 10. U |
| 100-01-6——=—=m—= 4-Nitroaniline | 50. | U |
| 534-52-1-—c—ce—e 4,6-Dinitro-2-methylphenol___| 50. Y |
| 86-30~f————=—=——= N-Nitrosodiphenvlamine (1)__| 10, U |
| 101-55-3—————c—- 4-Bromophenyl-phenylether____| 10. (U |
| 118-784-1--—=—=—- Hexachlorobenzene ] 10, ju |
| 87-86-5-———————e— Pentachlorophenol | 50. |U !
| 85-01-B———~——c——=- Phenanthrene | 10, 10 ]
] 120-12-7——ccwee= Anthracene | 10. U |
| 84-74-2-———————- Di-n-butylphthalate | 10. ju |
| 206~44-0=-=-—me—- Fluoranthene | 10. iU |
| 129-00-0-m——eceme Pyrene ] 10, iU |
| 85-68-7—————==== Butylbenzylphthalate | 10. |U |
| 91-94=-l-m—memm— 3,3'-Dichlorobenzidine i 20. jU I
| 56=-55-3cccr—cec—- Benzo(a)anthracene | 10. (V) 1
| 218-01-9~=—————- Chrysene | 10. (U |
| 117-81-7-———===== bis(2-Ethylhexyl)phthalate___| S. |JB |
| 117-84~-0-———==m= Di-n-Octyl_Phthalate | 10, U |
| 205-99-2-———c——w= Benzo(b)}fluoranthene | 10. U |
| 207=-08-9————ee0—a— Benzo(k)fluoranthene | 10, juU |
| S0-32-8-=c——ee—- Benzo(a)pyrene | 10. U ]
| 193-39-5————e=—- Indeno(1,2,3-cd)pyrene i 10, (V) l
| §3=70=3cmmm—c——— Dibenzo(a,h)Anthracene | 10, V) |
| 191-24-2-=ccee— Benzo(g,h,i)perylene | 10, U i
| ] l
(

1) - Cannot be separated from Diphenylamine

FORM T QV.? 1/87 Ravy



1F EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

N— TENTATIVELY IDENTIFIED COMPOUNDS |
| LO-TANK/002

ab Name: ARDL, INC. Contract: LENZ OIL i
ab Code: —-—————- Case No.: 111898 SAS No.: —-—=—=-—- SDG No.: =—==cee-
atrix: (soil/water) WATER Lab Sample ID: 111898-2
ample wt/vol: 1000.0 (g/mL) mL Lab File 1ID: >D5404
evel: (low/med) LOW Date Received: S/07/91
Moisture: not dec. --- dec. --- Date Extracted: S/10/91
Xtraction: (Sepf/Cont/Sonc) SEPF Date Analyzed: 5/26/91
CP Cleanup: (Y/N) N pH: 7.2 Dilution Factor: 1.00000

Number TICs found: 20

CONCENTRATION UNITS:
(ug/L or ug/Kg) ug/L

CAS NUMBER | COMPOUND NAME 1 RT I EST. CONC. | Q
‘..III...."C..i8..--...'--..-...---...--.... | EaSBESERN2SE ‘ EEaESERSEREESaR ' BEEESSs
1. | Unknown | 4.04 | 13, i
2. |Unknown | 7.45 | 7. |
3. jUnknown | 7.98 | 73. |
4. |Unknown | 8.64 | 26, I
S. 526738 |Benzene, 1,2,3-trimethyl- | 11.44 | 7. |
6. | Unknown i 11.62 | 28. |
7. |Unknown | 11.75 | S. l
8. 112276 ITriethylene glycol I 14.96 | 39. |
9. |Unknown | 16.10 | S. |
10. INaphthalene, dimethyl- [ 17.76 | 14, |
11, |{Naphthalene, dimethyl- I 17.99 | 18. |
12. iNaphthalene, dimethyl- } 18.03 | 9. |
13, |Naphthalene, dimethyl- | 18.27 | S. |
14, {Unknown | 19.01 | 6. |
15, INaphthalene, trimethyl- I 19.49 | 5. |
16, |Naphthalene, trimethyl- | 19.93 | 5. {
17. iUnknown | 20.38 | 4, |
18. |Unknown | 21.47 | 6. |
19. |Unknown | 22.42 | S. |
20. |Unknown adipate I 28.45 | 840. |
21. | | | |
22 | [ | |
23. ] ! | |
24, | | | |
25, | | | !
6. | | I !
N7, | l | |
28, | I | |
29. | | | |
30, | ! | |
| | |

FORM I SV-TIC 1/87 Rev.



iD
FESTICIDE ORGANIC ANALYSIS

Customer Sample No.

LO-TANK/002 '

Lab Name: ARDL, Inc.
Lab Code: =--—-

Contract: LLENZ OIL
ase No.: 111898 SAS NO.: —=—- SDG No.: =—-—

Ly

Matrix (SOIL/WATER) : WATER Lab Sample 1D 111898-2
Sample wt/vol : 100Q (g/ml) mL Lab File 1D ——
Level (LOW/MED) : LOW Date Feceived QS/07/91

4 Moisture (not dec): --—— dec. - Date Extracted : ©S/10/91

Extraction (SEPF/CONT/SONC): SEFF Date Analyzed 0S/17/91

GFC Cleanup ( Y/N 2: N pH: 7.2 Dilution Factor: 1.0

CAS No. Compound Concentration Units: ug/L Q
(ug/L or ug/Kg)

BRI ME L 1-3- ] -+ - ¢+ + ¢+ ¢+ ¥ 3 2 F 3 3+ 3+ 3 -3 3+ 3 13- £+ 3 -2 < 1 -3 1 43 % 3
319-84-6 alpha-EHC 0.05 u
I19-85-7 beta-EHC €. 08 u
319-86-8 delta-EHC 0.0S u
S8-89-9 gamma-—-8BHC (Lindane) .05 U
76~44-8 Heptachlor V.05 u
J09-00-2 Aldrin 0,085 u
1024-57-3 Heptachlor epoxide 0.05 U
FST-78-3 Endosulfan 1 0. 05 u
oQ-57~-1 Dieldrain .10 u
72-55-% 4,4°'~-DDE 0.10 u
72-20-8 Endrin 0. 10 u
33213-65-9 Endosulfan 11 0.10 U
72-54-8 4,4°'-DDD 0.10 u
1013-07-8 Endosul fan sulfate 0.10 U
S0-29-3 4,4 ' -DDT 0.10 u
72-43~-3 Methoxychlor 0.50 ]
83494-70-5 Endrin ketone 0.10 U
S103-71-9 alpha-Chlordane 0.50 u
S103-74-2 gamma—-Chlordane 0.50 u
8001-35-2 Tovaphene 1.0 u
12674-11-2 Aroclor 1016 0.50 u
11104-28-2 Aroclaor 1221 0.50 u
11141-16-5 Aroclor 1232 0. 50 u
S3469-21-9 Aroclor 1242 0.S0 u
12672-29-6 Aroclor 1248 0.50 u
11097-469-1 Aroclor 1254 1.0 U
11096-82-5 Aroclor 1260 1.0 U

FORM 1 PEST 1/87 Rev.



FORiIM IA

INORGANIC ANALYSIS DATA SHEET

METALS
Lab Name ARDL, Inc. IEPA Sample No.
Matrix (soil/water) _WATER Lab Sample ID:
Level (low/med): Date Received:

% Solids: Q.0

Concentration units (ug/L or mg/kg dry weight)

LO0-TANK/002

11

1898-2

5-7-91

. CAS No. . Analyte i Concentration , C oM aQ :
17429-90-5 !Aluminum | 200 Ly P :
17440-36-0 Antimony o &0 S X —
1 7340-33-2 lArsenic ) 4.5 U BH :
17440-39-3 :Barium . {1001 ; P .
1 7840-41-7 'Beryllium : 5.0 HE S R R :
1 7440-43-9 ‘Cadmium : 5.0 S R :
:7840-70-2 :Calcium M 150000 : N :
17440-47-3 Chromium : 10 HEL S S :
17440-48-4 Cobalt : SO N O I o H
1 7440-50-8 Copper : 295 Ly o p M
17439-89-6 ! Iron : F10 ; S S N :
1 7439-22~-1 .i_ead N r2.93 : . F W N !
. 743G-95-4 Magnesium : 773900 = ‘
1 7439-56=-35 Manganese : 13 LU ' [t X
1 7439-97-4 Mercury . .20 RS B LA .
1 7440-02-0 :Nickel : 40 IS : L ; :
1 7440-09-7 Potassium X 8300 ; LB '
17782-49-2 'Selenium : 4.5 M O S - | - S .
:7440-22-4 :Silver : . 10 HEEE B A :
17440-23-5 Sodium : 190000 : N .
1 7440-28-0 Thallium : 3.0 Y B W M
1 7440-62-2 Vanadium : 50 Ly P :
1 7440=4b-4 Zinc ; =3 . P I
; iCyanide ; 10 Ly coo. :

Color BRefore: COLORLESS Clarity Before: CLEAR Texture:

Color After: COLORLESS Clarity After:__ CLEAR Artifacts




APPENDIX I

HYDRAULIC CONDUCTIVITY TESTING RESULTS



APPENDIX 1

HYDRAULIC CONDUCTIVITY TESTING RESULTS

Hydraulic conductivity values were determined for the aquifer materials beneath the
Lenz Oil site by conducting rising and falling head hydraulic conductivity tests, as
described in Section 2.12.3 of this report. A conventional rising head slug test was
performed in all of the wells screened at and within 4 feet of the water table (i.e., MW-
1S, MW-25, MW-35, MW-4S, MW-55, MW-65, MW-7S, G101M, G101D, G101L, and
G102L). In addition, pressure testing was conducted in each monitoring well with a well
screen submerged at least 4 feet below the water level (i.e., MW-1D, MW-2D, MW-3D,
MW-4D, MW-5D, MW-6D, MW-75, MW-7D, G102D, G104D, and G106DR). G104L was
not tested because it could not be pressurized, and the presence of free product in G106L
prevented testing of that well. Monitoring wells MW-3S5, MW-5D, and MW-6D were

retested to examine the precision of calculated permeability values.

The horizontal hydraulic conductivity values calculated from this testing are summarized
in Table I-1. In addition, the following supporting documentation is included in this
appendix: (1) spreadsheets showing the raw test data, the test parameters, and the
analytical procedure, and (2) graphs indicating the recovery rate of each well. The
method of calculation and assumptions used to determine the hydraulic conductivity

values are summarized in the following paragraphs.



The Bouwer and Rice (1976) method was used to analyze the hydraulic conductivity test
data because of its applicability to both fully and partially penetrating wells. The main
assumptions of this method are: (1) a steady radial flow based on the Thiem equation
(i.e., storage effects are negligible); (2) a homogeneous and isotropic zone of influence;

and (3) a clean well screen (i.e., not obstructed with silt, clay, or grout).

The wells screened in the unconsolidated deposits satisfy these assumptions reasonably
well. However, some heterogeneity is present in the screened interval of the wells that
intersect interbedded sand, silt, and clay. The computed hydraulic conductivity values
for these heterogeneous screened intervals are, therefore, a weighted average of each of
the contributing water bearing units. In other words, the hydraulic conductivity values
are an average for the aquifer materials in the screened interval and not the values of

any single sand, silt, or clay bed.

The calculated hydraulic conductivity values for the wells screened in the dolomite
bedrock only partially satisfy the assumptions of the Bouwer and Rice (1976) method.
Some of these wells are screened in highly fractured zones, that can be considered an
equivalent porous medium. Others are screened in zones with few or single fractures
that contradict the assumption of flow through a porous medium. Because the extent
to which a fractured zone can be considered an equivalent porous medium is difficult
to infer, the calculated hydraulic conductivity values for the Silurian dolomite are
relatively inaccurate and should not be compared with the more accurate values for the
unconsolidated deposits. However, these tests are still useful in assessing the relative

differences in hydraulic conductivity for each of the screened intervals in the dolomite.



The procedure for analyzing the slug test and pressure test data is summarized in the
hydraulic conductivity test spreadsheets. The raw data consist of rising head test data
vs. time. The net decrease in induced head vs. time is obtained by subtracting the final
head value at the end of each test from each rising head test value. Data points for
determining the line of best fit are subjectively chosen. Therefore, to standardize this
subjective choice of data points, Environmental Resources Management-North Central,
Inc. considered the first data point in each series of test data that showed a steady
decrease in induced head as the beginning of the test (Pandit and Miner, 1986). The last
data point for the least squares linear fit was generally selected at the point when 80
percent of the initial induced head had dissipated. This standardization minimizes the
subjectivity of the analysis procedure. The close agreement of test values and retest

values indicates good precision in the testing procedure and consistency in the analysis.

Because most of the monitoring wells were similarly constructed, the radius of the
developed zone was assumed to be 0.25 of a foot, which was based on the monitoring
well construction diagrams. Slightly different values for the radius of the developed
zone were used for monitoring wells G101M, MW-1S, MW-1D, and MW-3S because of
differences in well construction. Since the water table intersects the screened intervals
of monitoring wells MW-15, MW-2S, MW-4S, MW-5S, and MW-6S, the radius of the
developed zone for these wells was calculated to be 0.15 of a foot, assuming a gravel
pack porosity of 30 percent. The effective length of inflow was calculated as the sum
of the thicknesses of all of the contributing water bearing units in the screened zone.
The saturated thickness and the effective length of inflow of each well were determined
from the soil boring logs (Appendix F).



As shown in Table I-1, the horizontal hydraulic conductivity values for the
unconsolidated deposits range from 178 to 4,102.5 gal/day/ft?, with a geometric mean
of 774 gal/day/ft’. For the monitoring wells screened in the fractured dolomite, the
horizontal hydraulic conductivity values range from 12.4 to 819.3 gal/day/ft?, with a
geometric mean of 92.9 gal/day/ft*. The geometric mean of all of the horizontal
hydraulic conductivity values is 152.12 gal/day/ft’>. The formula used to calculate the

geometric mean is:

X = e
Where:
; = Geometric mean
P = log X, + log X, + log X,
n
X = Hydraulic conductivity value
n = Number of values

The lower horizontal hydraulic conductivity values of the dolomite may be a result of
the inability of slug and pressure testing to influence a wide enough zone of
interconnected fractures. Single-hole packer testing at Argonne National Laboratory in
10-foot vertical intervals by Nicholas and Shapiro (1986) yielded horizontal hydraulic
conductivity values for the joint sets in the range 1,292 to 6,462 gal/day/ft>. Based on



the interpretation of pump test data generated by Nicholas and Healy (1988) at Argonne
National Laboratory, horizontal hydraulic conductivity values range from 250 to 400
gal/day/ ft? in the Silurian dolomite, assuming a saturated thickness of 175 feet. These
tests suggest that the horizontal hydraulic conductivity values determined for the
fractured dolomite by slug and air pressure testing are possibly lower than the actual
horizontal hydraulic conductivities of the fractured bedrock. The calculated horizontal
hydraulic conductivity value for monitoring well G102D is unreliable because of the
slow decay of head, which violates the assumption of an instantaneous change in head,

at the beginning of a test.

The close agreement of the horizontal hydraulic conductivity test and retest values
indicates good precision in the hydraulic conductivity calculations. This close agreement
also demonstrates that the testing procedure is reliable and reproducible and that the
subjective choice of data points in the linear fit had a limited effect on the calculated
values. Although the calculated radius of influence used in the Bouwer and Rice (1976)
method depends only on the well geometry, in reality, its value also depends on
drawdown. Therefore, the calculated radius of influence values shown on the attached

spreadsheets are only approximate.

A comparison of the horizontal hydraulic conductivity values calculated from the slug
and pressure testing at monitoring well MW-7S shows that the tests yielded similar
values. This good precision indicates that the values from the slug and pressure tests
are comparable. The accuracy of the hydraulic conductivity values provided by the slug
and pressure testing probably varies by one order of magnitude as a result of

measurement errors, heterogeneities, and other deviations from the mathematical model.



TABLE I-1

HYDRAULIC CONDUCTIVITY TEST SUMMARY

LENZ OIL SITE
LEMONT, ILLINOIS
(Page 1 of 2)

Hydraulic Conductivity

Well Aquifer Material Test Method | gallons/day/f* | cm/sec
G101L | Unconsolidated deposits Slug 370.1 1.75 x 107
MW-1S | Unconsolidated deposits Slug 4,102.5 1.94 x 10!
MW-2S | Unconsolidated deposits Slug 1,645.9 7.76 x 107
MW-4S | Unconsolidated deposits Slug 1,664.3 7.85 x 107
MW-5S | Unconsolidated deposits Slug 178 8.40 x 107
MW-7S | Unconsolidated deposits Slug 314.8 1.48 x 107
MW-7S | Unconsolidated deposits Pressure 298.8 1.41 x 10*
MW-7S | Unconsolidated deposits | Pressure (retest) 261.2 1.23 x 102
G101M | Fractured dolomite Slug 213.6 1.01 x 107
G102L | Fractured dolomite Slug 16.9 7.97 x 10*
MW-3S | Fractured dolomite Slug 135.8 6.41 x 10°
MW-3S | Fractured dolomite Slug (retest) 126.8 5.98 x 107
MW-6S | Fractured dolomite Slug 819.3 3.86 x 107
G101D | Fractured dolomite Slug 169.3 7.99 x 10°
G102DY | Fractured dolomite Pressure 124 5.85 x 10
G104D | Fractured dolomite Pressure 13.2 6.23 x 10*
G106DR | Fractured dolomite Pressure 31.9 1.50 x 107
MW-1D | Fractured dolomite Pressure 51.4 242 x 10°
MW-2D | Fractured dolomite Pressure 111.7 5.27 x 107
MW-3D | Fractured dolomite Pressure 117 5.52 x 10?
MW-4D | Fractured dolomite Pressure 115.6 5.45 x 107




TABLE I-1

HYDRAULIC CONDUCTIVITY TEST SUMMARY

LENZ OIL SITE
LEMONT, ILLINOIS
(Page 2 of 2)

Hydraulic Conductivity
Well Aquifer Material Test Method | gallons/day/ff* cm/sec
MW-5D | Fractured dolomite Pressure 151.4 7.14 x 10°
MW-5D | Fractured dolomite Pressure (retest) 1544 7.28 x 103
MW-6D | Fractured dolomite Pressure 164.2 7.75 x 10°
MW-6D | Fractured dolomite Pressure (retest) 161.2 7.60 x 103
MW-7D | Fractured dolomite Pressure 66.7 3.15 x 107
- Note:
@ These test data may not be reliable and were not included in the
geometric mean calculations because the well experienced a sudden
change in water level during the test.
Key:
Slug = Conventional rising head slug test.
Pressure = Rising head pressure test.




APPENDIX ]

GEOTECHNICAL TESTING RESULTS



APPENDIX ]

GEOTECHNICAL SAMPLE RESULTS

Soil samples were collected from the screened intervals of monitoring wells MW-1S,
MW-2S, MW-4S, and MW-5S for submittal to ATEC and Associates, Inc. in Indianapolis,
Indiana, for grain size, porosity, and total organic carbon (TOC) testing. A duplicate
sample was obtained from the same split spoon as the investigative sample from MW-4S;
however, the duplicate sample was collected from the silty-clay facies, and the
investigative sample was taken from the silty-gravel facies. Therefore, the duplicate
sample has been treated as an additional investigative sample rather than a means of

comparison with the investigative sample from MW-4S.

The results of the geotechnical tests for porosity and TOC are summarized on Table J-1,
and the complete laboratory report is included in this appendix. In general, the results
of the grain size analyses agree with the field descriptions of the sample intervals. The
grain size data for samples MW01S and MWO04SDUP, which were collected from the
silty-clay facies, show that these samples consisted of clayey silt with traces of sand and
gravel. The results from samples MW02S, MW04S, and MWO05S which were obtained
from the silty-gravel facies show that these samples were comprised of very poorly
sorted, sandy gravel with some silt and clay. These results are consistent with the

definitions of the silty-clay and silty-gravel facies.



As shown on Table J-1, the porosity of the unconsolidated aquifer material samples
ranges from 19.1 to 57.0 percent, and the geometric mean of the porosity results is 36.8

percent. The geometric mean was calculated by using the following equation:

where:

X = Geometric mean

log X, + log X, + log X_

= n
X = Porosity value
n = Number of porosity values

The TOC content of the samples ranges from 1,608 to 15,000 mg/Kg, and the arithmetic
mean of the TOC data is 12,121 mg/Kg (i.e., 1.2 percent). The arithmetic mean was

calculated using the following equation:

- L X
X = n
where:
X = Arithmetic mean
X = TOC value
n = Number of TOC values



The dry density (i.e., bulk density) of the samples ranges from 68.7 to 139 Ibs/ft}, and
the arithmatic mean of the dry weight data is 99.075 lbs/ft>. For the purpose of
calculating the travel times of the compounds in the ground water, the bulk density was

converted from Ibs/ft’ to grams/cm® using the following equation:

= Py X 0454Kg x 1fFf x 1,000 gm

P 1b 28,317cm® 1Kg
Where:
p = average bulk density in gm/cm?
Ous 3 = average bulk density in Ibs/ft’
X = multiply



TABLE J-1

GEOTECHNICAL ANALYTICAL RESULTS
LENZ OIL SITE
LEMONT, ILLINOIS

Sample Sample Interval Porosity TOC Dry Density
Number (feet) (percent) (mg/Kg) (Ib/ft)
MWO01S 6-10 314 15,000 116.1
MWO02S 8-12 NA 1,608 NA
MW04S 6-10 57.0 14,000 68.7
MWO04SDUP 6-10 53.7 15,000 72.5
MWO05S 11-15 19.1 15,000 139
Key:

TOC = Total organic carbon.
NA = Not analyzed.




Arge Associates, Inc.
5150 East 65th Street
VY Esiisime., EGEIVE
JUN 17 1991

June 12, 1991 ERM-NORTH CENTRAL, INC.

ERM North Central
102 Wilmot, Suite 300
Deerfield, IL 60015

Attention: Mr. Dave Edwards

Re: Lenz 0il
ATEC Project No. 21-02463

Gentlemen:

Enclosed are the laboratory results of the tests of the materials
shown below. '

Number Test Material
5 Grain-size Analysis Soil Samples
4 Porosity (Moisture Soil Samples

Content, Density, &
Specific Gravity)

4 TOC Soil Samples

We appreciate the opportunity to be of service to you on this

project. If you have any questions, please feel free to contact
our office.

Very truly yours,
ATEC Associates, Inc.

Gordon L. Pickett
Laboratory Manager

-

ames T. Sherer, P.E.
Assistant Vice President

copies: (2) Client

A Subsidiary of American Testing and Engineering Corporation Consulting Environmental, Geotechnical and
Offices in Major U.S. Cities/Since 1958 Materials Engineers
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MATERIAL DESCRIPTIAN uUscs AASHTO
[ 2
Project No.: 21-02463 Remarks:
Project: Lenz 0il / ERM Project No. 0252J1 Moisture Content: 16 4%
ll® Location: LO MW 01S (3-11-91)
Dry Density (pcf): 116.1
Porosity: 0.314
- Date: B-12-91

GRAIN SIZE DISTRIBUTION TEST REPORT

ATEC Associates,

Inc.

Figure No.




GRAIN SIZE DISTRIBUTION TEST DATA

D-+e: 6-12-91
ject No.: 21-02463
Fioject: Lenz 0il / ERM Project No. 0252JI

Test No.: 14

Location of Sample: LO MW 01S (3-11-91)
Sample Description:

USCS Class: Liquid limit:
AASHTO Class: Plasticity index:
) Notes

Remarks: Moisture Content: 16.4% Dry Density (pcf): 116.1
Porosity: 0.314

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 243.82
Tare = 2.17

Dry sample weight = 241.65

Sample split on number 10 sieve

£ "it sample data:

__ample and tare = 173.28 Tare = 123.4 Sample weight = 49.88
Cumulative weight retained tare= 123.4

Tare for cumulative weight retained= 2.17

Sieve Cumul. Wt. Percent
retained finer
0.375 inches 2.17 100.0
# 4 7.76 97.7
$# 8 9.21 97.1
# 10 9.63 96.9
# 16 123.70 96.3
$§ 30 124.03 9%.7
# 40 124.21 95.3
# 50 ' 124.39 95.0
# 80 124.76 94.3
# 100 124.96 893.9
# 200 126.29 91.3

Separation sieve is number 10
Percent -# 10 based on complete sample= 96.9
Weight of hydrometer sample: 50.03
Hygroscopic moisture correction:

Moist weight & tare = 35.00



Dry weight & tare = 34.92
Tare = 11.31
Hygroscopic moisture= 0.3 %

C~lculated biased weight= 51.45
le of composite correction values:

~remp, deg C: 20.0 27.0

Comp. corr: - 6.5 - 4.5
Meniscus correction only= 0
Specific gravity of solids= 2.71
Specific gravity correction factor= 0.987
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 X Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter Percent
time, min deg C reading reading depth mm finer
2.0 24.0 40.0 34.6 0.0128 40.0 9.7 0.0282 66.4
5.0 24.0 35.0 29.6 0.0128 35.0 10.6 0.0186 56.9
15.0 24.0 27.0 21.6 0.0128 27.0 11.9 0.0114 41.5
30.0 24.0 22.5 17.1 0.0128 22.5 12.6 0.0083 32.9
60.0 24.0 18.5 13.1 0.0128 18.5 13.3 0.0060 25.2
250.0 25.0 13.0 7.9 0.0126 13.0 14.2 0.0030 15.2
1440.0 24.0 10.5 5.1 0.0128 10.5 14.6 0.0013 . 9.9

$ + 3 in. = 0.0 % GRAVEL = 2.3 % SAND = 6.4
% SILT = 69.6 % CLAY = 21.7

D85= 0.05 D60= 0.021 D50= 0.015
D30= 0.0074 D15= 0.00294 D10= 0.00131
ro = 1.9679 Cu = 16.0694

S—
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GRAIN SIZE - mm
%+75mm % GRAVEL % SAND % SILT % CLAY
® Q.0 31.9 33.6 25.6 8.9
LL PI Dgs Dgo Ds0 D30 D45 D10 Cc Cy
° 24 .77 1.97 0.47 0.049 10.0116 |0 .0061 0.20 323.6
MATERIAL DESCRIPTION USCS AASHTO
®
Project No.: 21-02463 Remarks:
Project: Lenz 0il / ERM Project No. 0252J1 Moisture Content: 10 4%
® Location: LO MW 02S
This sample was not
suitable for density,
Date: 6-12-91 sp. grav, & porosity.
GRAIN SIZE DISTRIBUTION TEST REPORT
ATEC Associates, Inc. Figure No.




GRAIN SIZE DISTRIBUTION TEST DATA

Nate: 6-12-91
>ject No.: 21-02463
=<0ject: Lenz 0il / ERM Project No. 0252JI

Location of Sample: LO MW 02S
Sample Description:

USCS Class: Liquid limit:
AASHTO Class: Plasticity index:
Notes

Remarks: Moisture Content: 10.4% This sample was not
suitable for density, sp. grav, & porosity.

- ————————— T — ————— T — —— Y — —— — G — G - . G —— T > ———————— - -

Initial
Dry sample and tare= 687.60
Tare = 106.70
Dry sample weight = 580.90

Sample split on number 10 sieve

~-1it sample data:

\/Sample and tare = 157.53 Tare = 107.63 Sample weight = 49.9
Cumulative weight retained tare= 107.63

Tare for cumulative weight retained= 106.7

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 106.70 100.0
1 inches 190.40 85.6
0.75 inches 190.40 85.6
0.5 inches 230.80 78.6
0.375 inches 248.70 75.6
# 4 292.00 68.1
# 8 328.80 61.8
# 10 338.60 60.1
# 16 110.54 56.6
# 30 114.67 51.6
# 40 116.72 49.1
# 50 118.92 46.5
# 80 122.77 41.9
# 100 124.23 40.1
# 200 128.87 34.5



Separation sieve is number 10

cent -# 10 based on complete sample= 60.1
w<ight of hydrometer sample: 50
Hygroscopic moisture correction:

Moist weight & tare = 34.89
Dry weight & tare = 34.84
Tare = 11.80
Hygroscopic moisture= 0.2 %

Calculated biased weight= 83.04
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5
Meniscus correction only= 0
Specific gravity of solids= 2.7
Specific gravity correction factor= 0.989
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 x Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter .Percent
time, min deg C reading reading depth mm finer
2.0 24.0 25.5 20.1 0.0128 25.5 12.1 0.0316 24.0
5.0 24.0 21.5 l16.1 0.0128 21.5 12.8 0.0205 19.2
15.0 24.5 18.0 12.8 0.0127 18.0 13.3 0.0120 15.2
30.0 24.5 16.0 10.8 0.0127 16.0 13.7 0.0086 12.8
60.0 25.0 13.5 8.4 0.0127 13.5 14.1 0.0061 10.0
250.0 25.5 11.5 6.6 0.0126 11.5 14.4 0.0030 7.8
1440.0 22.0 10.5 4.6 0.0131 10.5 14.6 0.0013 5.4
Fractional Components
e
%$ + 3 in. = 0.0 % GRAVEL = 31.9 % SAND = 33.6
% SILT = 25.6 % CLAY = 8.9
D85= 24.77 D60= 1.968 D50= 0.467
D30= 0.0494 D15= 0.01159 D10= 0.00608

Cc = 0.2042 Cu = 323.5937
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GRAIN SIZE - mm
%+75 om % GRAVEL X SAND % SILT % CLAY
0.0 58.5 24 .8 11.3 5.4
LL PI Das Dso D50 D3p D15 D10 Ce Cy
31.26 13.34 7.67 1.585 |0.0519 |0.0191 9.89 699 .8
MATERIAL DESCRIPTION UscCs AASHTO
®
Project No.: 21-02463 Remarks:
Project: Lenz 0il / ERPM Prgject No. 0252J1 Moisture Content: 51 1%
® Location: LO Mw 04S
Dry Density (pcf): 68.7
Porasity: 0.570
Date: 6-12-91
GRAIN SIZE DISTRIBUTION TEST REPORT
ATEC Associates, Inc. Figure No.




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 13

——— — - ————— — — — ——————— —t— - — S " — ———— ——— . —  —— — D T T S ——— T . ————— -

P=te: 6-12-91
ject No.: 21-02463
Fir0ject: Lenz 0il / ERM Project No. 0252J1

Location of Sample: LO MW 04S
Sample Description:

USCS Class: Ligquid limit:
AASHTO Class: Plasticity index:
Notes

Remarks: Moisture Content: 51.1% Dry Density (pcf): 68.7
Porosity: 0.570

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 714.90
Tare = 110.40
Dry sample weight = 604.50

Sample split on number 10 sieve

7 it sample data:

__-ample and tare = 172.57 Tare = 122.97 Sample weight = 49.6
Cumulative weight retained tare= 122.97

Tare for cumulative weight retained= 110.4

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 110.40 100.0
1 inches 271.30 73.4
0.75 inches 305.30 67.8
0.5 inches 359.80 58.7
0.375 inches 390.60 53.6
$ 4 463.80 41.5
# 8 513.60 33.3
# 10 523.00 31.7
# 16 129.02 27.9
# 30 135.10 24.0
# 40 137.39 22.5
# 50 139.46 21.2
# 80 141.97 19.6
# 100 142.88 19.0
# 200 146.36 16.8



S--aration sieve is number 10

. cent -# 10 based on complete sample= 31.7
Weight of hydrometer sample: 50

Hygroscopic moisture correction:

Moist weight & tare = 29.53
Dry weight & tare = 29.38
Tare = 11.49
Hygroscopic moisture= 0.8 %

Calculated biased weight= 156.19
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5
Meniscus correction only= 0
Specific gravity of solids= 2.57
Specific gravity correction factor= 1.019
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 X Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter .Percent
time, min deg C reading reading depth mm finer
2.0 24.0 24.0 18.6 0.0133 24.0 12.4 0.0332 12.2
5.0 24.0 21.0 15.6 0.0133 21.0 12.9 0.0214 10.2
15.0 24.0 19.0 13.6 0.0133 19.0 13.2 0.0125 8.9
30.0 24,0 17.0 11.6 0.0133 17.0 13.5 0.0090 7.6
60.0 24.0 15.0 9.6 0.0133 15.0 13.8 0.0064 6.3
250.0 25.0 11.5 6.4 0.0132 11.5 14.4 0.0032 4.2
1440.0 24.0 10.0 4.6 0.0133 10.0 14.7 0.0013 3.0
— Fractional Components
$ + 3 in. = 0.0 % GRAVEL = 58.5 % SAND = 24.8
% SILT = 11.3 % CILAY = 5.4
D85= 31.26 D60= 13.335 D50= 7.674
D30= 1.5849 D15= 0.05188 D10= 0.01905

Cc = 9.8855 Cu = 699.8420
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GRAIN SIZE - mm
%+75mm X GRAVEL % SAND % SILT % CLAY
® 0.0 4.2 i0.0 61.8 24 .0
LL PI Dgs B60 D50 D30 045 Dyo Ce Cy
® 0.01 0.007 [0.0020
MATERIAL DESCRIPTION USCs AASHTO
®
Project No.: 21-02463 Remarks:
Project: Lenz 0il / ERM Prgject No. 0252J1 Moisture Content: 42 5%
& Location: LO MW 04S-D
Dry Density (pcf): 72.5
Porosity: 0.537

Date: B6-12-91

GRAIN SIZE BDISTRIBUTION TEST REPORT
ATEC Associates, Inc.

Figure No.




GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 12
Date: 6-12-91
vject No.: . 21-02463
r=0ject: Lenz 0il / ERM Project No. 0252JI

Location of Sample: ILO MW 04S-D
Sample Description:

USCS Class: Liquid limit:
AASHTO Class: Plasticity index:
Notes

Remarks: Moisture Content: 42.5% Dry Density (pcf): 72.5
Porosity: 0.537

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 238.97
Tare = 2.07
Dry sample weight = 236.90

Sample split on number 10 sieve

¢ 1it sample data:

__-ample and tare = 172.7 Tare = 123.02 Sample weight = 49.68
Cumulative weight retained tare= 123.02

Tare for cumulative weight retained= 2.07

Sieve Cumul. Wt. Percent
retained finer
0.5 inches 2.07 100.0
0.375 inches 5.80 98.4
$ 4 12.10 95.8
$# 8 16.38 94.0
# 10 17.37 93.5
# 16 123.55 92.5
# 30 124.25 91.2
# 40 124.53 90.7
# 50 124.89 90.0
# 80 125.46 88.9
# 100 125.72 88.5
# 200 127.14 85.8
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Separation sieve is number 10

" <cent -%# 10 based on complete sample= 93.5
w_.ght of hydrometer sample: 50.03
Hygroscopic moisture correction:

Moist weight & tare = 31.24
Dry weight & tare = 31.11
Tare = 11.64
Hygroscopic moisture= 0.7 %

Calculated biased weight= 53.13
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5
Meniscus correction only= 0
Specific gravity of solids= 2.51
Specific gravity correction factor= 1.035
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 X Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter :Percent
time, min deg C reading reading depth mm finer
2.0 24.0 40.5 35.1 0.0136 40.5 9.7 0.0299 68.5
5.0 24.0 35.0 29.6 0.0136 35.0 10.6 0.0198 57.7
15.0 24.0 28.0 22.6 0.0136 28.0 11.7 0.0120 44.1
30.0 24.0 24.0 18.6 0.0136 24.0 12.4 0.0087 36.3
60.0 24.0 20.0 - 14.6 0.0136 20.0 13.0 0.0063 28.5
250.0 25.0 14.5 9.4 0.0134 14.5 13.9 0.0032 18.4
1440.0 24.0 12.0 6.6 0.0136 12.0 14.3 0.0014 12.9
Fractional Components
I e e e o o o e o = " S = s 5T - S T — - = =+ — " —— ————— — — o — — > 4~
%$ + 3 in. = 0.0 % GRAVEL = 4.2 % SAND = 10.0
% SILT = 61.8 $ CLAY = 24.0
D85= 0.07 D60= 0.021 D50= 0.015

D30= 0.0068 D15= 0.00199



GRAIN SIZE DISTRIBUTION TEST REPORT

1-1/2 in.
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GRAIN SIZE - mm

%+75mm % GRAVEL % SAND % SILT % CLAY

[ 0.0 57 .4 23.3 14.2 5.1

LL PI Das Os0 D50 Dap Dis5 Dyo Ce o

® 27 .10 11.69 6.73 1.253 j0.0435 |0.0158 | 8.51 741.3

MATERIAL DESCRIPTION UsSCS AASHTO

Project No.: 21-02463 Remarks:
Project: Lenz 0il / ERM Project No. 0252J1
® Location: LO MW 055 (3-5-91)

Mpisture Content: B 4%
Dry Density (pcf): 139.0

Porosity: 0.191
Date: B-12-91

GRAIN SIZE DISTRIBUTION TEST REPORT
ATEC Associates, Inc. Figure No.
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Date: 6-12-91
ject No.: 21-02463
F.ouject: Lenz 0il / ERM Project No. 0252JI

Test No.: 15

Location of Sample: LO MW 05S (3-5-91)
Sample Description:

USCS Class: Liquid limit:
AASHTO Class: Plasticity index:
Notes

Remarks: Moisture Content: 8.4% Dry Density (pcf): 139.0
Porosity: 0.191

Fig. No.:
Mechanical Analysis Data
Initial
Dry sample and tare= 808.30
Tare = 105.50
Dry sample weight = 702.80

Sample split on number 10 sieve

€ 'it sample data:

__ample and tare = 157.47 Tare = 107.84 Sample weight = 49.63
Cumulative weight retained tare= 107.84

Tare for cumulative weight retained= 105.5

Sieve Cumul. Wt. Percent
retained finer
1.5 inches 105.50 100.0
1 inches 229.20 82.4
0.75 inches 299.80 72.4
0.5 inches 377.90 61.2
0.375 inches 408.90 56.8
$ 4 508.70 42.6
$ 8 560.40 35.3
# 10 571.90 33.6
# 16 113.81 29.6
# 30 119.07 26.0
# 40 120.75 24.9
# 50 122.15 23.9
# 80 123.81 22.8
# 100 124.61 22.3
# 200 128.97 19.3



ceparation sieve is number 10

‘cent -# 10 based on complete sample= 33.6
weight of hydrometer sample: 50.03
Hygroscopic moisture correction:

Moist weight & tare = 35.37
Dry weight & tare = 35.18
Tare = 11.75
Hygroscopic moisture= 0.8 %

Calculated biased weight= 147.54
Table of composite correction values:
Temp, deg C: 20.0 27.0
Comp. corr: - 6.5 - 4.5
Meniscus correction only= 0
Specific gravity of solids= 2.76
Specific gravity correction factor= 0.976
Hydrometer type: 152H Effective depth L= 16.294964 - 0.164 X Rm

Elapsed Temp, Actual Corrected K Rm Eff. Diameter - Percent
time, min deg C reading reading depth mm finer
2.0 24.0 24.5 19.1 0.0126 24.5 12.3 0.0312 12.7
5.0 24.0 22.0 16.6 0.0126 22.0 12.7 0.0201 11.0
15.0 24.0 18.0 12.6 0.0126 18.0 13.3 0.0119 8.4
30.0 24.0 16.0 10.6 0.0126 16.0 13.7 0.0085 7.0
60.0 24.0 14.0 8.6 0.0126 14.0 14.0 0.0061 5.7
250.0 25.0 11.0 5.9 0.0125 11.0 14.5 0.0030 3.9
1440.0 24.0 9.0 3.6 0.0126 9.0 14.8 0.0013 2.4
— Fractional Components
$+ 3 in. = 0.0 % GRAVEL = 57.4 % SAND = 23.3
% SILT = 14.2 % CLAY = 5.1
D85= 27.10 D60= 11.695 DS50= 6.730
D30= 1.2531 D15= 0.04345 D10= 0.01578
Cc = 8.5114 Cu = 741.3102



REPORT OF TEST RESULTS

ATEC Project Number 21-02463

Date: April 8, 1991
Client: ERM North Central
102 Wilmot
Suite 300

Deerfield, IL 60015

Sample Identification:

Sample Matrix:
Date Received:
Date Analyzed:
Analyst:
Verified By:
ATEC Lab Number:

Soil

March 14, 1991
March 21, 1991
KAW

DSS

9103184

Total Organic Carbon Analysis
SW 846 Method 9060

Sample I.D.

LOMWO1S

TOC

15,000 ppm

Respectfully submitted,
ATEC Associates, Inc.

o

.
P

i\ L) Y ? 7 1%\/

Detection
Limit

100 ppm

Environmental/Analytical Testing Division



Date: May 28, 1991

Client: ERM North Central
102 Wilmot Road, Suite 300
Deerfield, IL 60015

Client Project Number: 21-02463
Sample Matrix: Soil

Date Sample Received: April 26, 1991
Date Sample Analyzed: April 26, 1991
Analytical Equipment: Dohrmann DC-80

TOTAL ORGANIC CARBON
ANALYTICAL RESULTS

ATEC Lab No. 9104283

Concentration Detection Limit
Sample I.D. (mg/L or mg/kdg) (mg/L or mg/kg)
MW02S 1608 100

Analytical Method: SW 846 Method 9060

Analyst: K. Kline
Verified: R. Gehlbach
Date Verified: May 24, 1991

Respectfully submitted,

[P ol ——

Environmental/Analytical Testing Division




REPORT OF TEST RESULTS

ATEC Project Number 21-02463

Date: April 11, 1991

Client: ERM North Central
102 Wilmot Road, Suite 300
Deerfield, IL 60015

Sample Identification: Lenz 0il

Sample Matrix:
Date Received:
Date Analyzed:
Analyst:
Verified By:

ATEC Lab Number:

Sample I.D.

LOMWO4S
LOMW04S-D

Total Organic Carbon Analysis
SW 846 Method 9060

Soil

March 19, 1991
April 9, 1991
LLS

DSS

9103228

Detection

TOC Limit
14,000 ppm 100 ppm
15,000 ppm 100 ppm

Respectfully submitted,
ATEC Associates, Inc.

;7 < //
fé%jgj-ﬂ_, fg- /JJAZCQ__

Envi%onmental/AnalyE@yhl Testing Division

,



REPORT OF TEST RESULTS

ATEC Project Number 21-02463

Date: April 1, 1991

Client: ERM-North Central
102 Wilmont Road
Suite 300

Deerfield, IL 60015

Sample Identification: Total Organic Carbon Analysis
SW 846 Method 9060

Sample Matrix: Soil
Date Received: March 11, 1991
Date Analyzed: March 21, 1991
Analyst: KAW
Verified By: DSS

ATEC Lab Number: 9103138

Detection
Sample I.D. TOC Limit
LOMWOS5S 21,000 ppm 100 ppm

Respectfully submitted,
ATEC Associates, Inc.

/ - /
LS e A :9 Vs [ L
J\x_/’ 11 IV/L L . WA <

Environmental/Analytical Testing Division




PARTICLE SIZE

Date: ANl Project No.: F/-032463 (Graduate No.: g5 )
Project: Lowr ol JFE v Poosecf Mo, ©O252 T L
Y4
N—r
Location of Sample: Lo Mw o ]S (3 *//‘7/)
Sample Description:
USCS: AASHTO: LL: PI:
Remarks: i
1(client): Aoisfere Q\—f‘wf(‘?.,). /67 2: P?,_M;)fiy\/idcf); /76 /

3:sample no. /éro.fff'; : 2.2l 4:
Specification? Mechanical Analysis? Hydrometer Analysis?

e

N Fig. Y/® @/ N ®/ N %
3 (-200 Only? Y /D) (Hydrometer No.§0'[5’7l§ )
N After
3 Initial Wash - Split Sieve
Dry Sample Dry Sample .
& Tare: 24332 & Tare:_ 113.2%
51
Tare (+10): 2-11 63 Tare (-10):__/23.40
(Use Cummulative Basis for Calculations!)
Cummul. Wt. % . Hydrometer
Sieve Retained Finer Sample Wt.,: 50-0>
2 -
> o11/2 (.5) Moist Wt. & Tare:_ 39.00
l\/
>\ 1 Dry Wt. & Tare: M9z
3 - 3/
3 3/4 (.75) / M Tare Wt.: /-
\ -
T |1/2 (.5) — Hygroscopic Moisture %: o
3/8 (.375) o Correction @ 20:- &  Meniscus = 0
Specific
#4 7.7 Gravity: Z:7/ (Hydrometer = 152H)
?2’ Time |Temp |Actual }Diam. %
#8 : (Time){min. C |Reading] (mm) JFiner
£10 9.3 9:22 o] 29 O
£16 /23,70 92 2| M <0
#30 /2‘71,03 4:37 5 9‘*( 35
440 /24 21 5:37 15| A o)
£50 /29.3% §:52 0| 24 | %S
£80 /24, 7¢ 13:2% 60 ;‘I I%'S
100 /29 96 s 250| @5 13

Print test summary? @/ N



p—

~

Date:

Sf2far

PARTICLE SIZE
Project No.:

roject:

21-D2¢63

Leees uLD /ZEEW«

/foﬁcagf' Ao,

(Graduate No.:

0252 JL

Location of Sample:ZO0 WM\ DA 3

Sample Description:

USCS:

AASHTO:

Remarks:

1(client): /70;;7’2’-:&:‘7‘%7‘(7.1):/%7 2: érz /e J"?‘gC’gcr{) Y __):w‘fa/‘/c
3:sample no._Aoreslty | AN Se/Table 4:

LL:

PI:

Specification? Mechanical Analysis? Hydrometer Analysis?

}\ Fie. (—200Y0r/xl$ Y / ©) @ /N (Hydromg%e{‘ Eo. Cfo—&pvz)g‘
: After
: Initial Wash Split Sieve
Lo swele T en v samnle i
'1/‘?3.\re (+#10): _/706.7 7 (rare (-10):_[02, L3
(Use Cummulative Basis for Calculations!)
Cummul. Wt. % Hydrometer
Sieve Retained Finer Sample Wt.: 5090
E 1/2 (1.5) YY) Moist Wt..& Tare:_ 39Y-8
;TM 1 [70. 4 Dry Wt. & Tare: M
3 3/4 (.75) - ’93Tare.Wt.: /i20
i 1/2 (.5) Z30.¥% Hvgroscopic Moisture %: . &
3/8 (.375) 248 7 Corrgcpion @ 20:—_E:S Meniscus = __ 0
£#4 272.0 Sgiitft; 2.1 (Hydrometer = 152H)
Time |Temp |Actual |Diam. %
#8 F22.¥ (Time) {min. C_|Reading| (mm) |Finer
210 336 742 ol | O
#16 /70,5Y g 49 .l a4 | 35.<
£30 /1467 747 | 5| a4| ALS
440 /1,72 ¢ 15| 34.5] L0
450 /1%.92 /212 | 30leds| /60
£80 /22,77 o WL 60| 2S| /3¢
£100 /2422 250 ,;)Cg /,s
2200 12827 1440 7 | 25
Print test summary? Y / N

Al



2/
) PARTICLE SIZE .
Date: ‘-///‘3 /c” Project No.:__JI- 02463 (Graduate No.: )0 )
®°roject: Lewg 7 : / =& A ,-‘;, stre? e, D2 T2 TT
/
Location of Sample: LEO M oyS 6—’ "/f—?//)

Sample Description:

USCS: AASHTO: LL: PI:
Remarks: }
1(client): Go1sTar« G Tead &) 571 2: ﬂf/q Loy éce’) . 68 7

2 3:sample no. poro.s,‘ff/ . 0.570 4:
‘ \‘f\ Specification? Mechanical Analysis? Hydrometer Analysis?
N Fig._ . Y /® D/ N /N
3 (-200 Only? Y /(N) (Hydrometer No. 90671725 )
L After
3 Initial Wash - Split Sieve
Dry Sample . Dry Sample .
& Tare: M99 & Tare:___172.57
,STare (+10):__//0-H : [8 Tare (-10): /22-97)
(Use Cummulative Basis for Calculations!)
Cummul. Wt. % . Hydrometer
Sieve Retained Finer Sample Wt.: 0.0
D —
. 1L1/2 (1.5) 704 Moist Wt. & Tare: 29.53
~ 1 -3 Dry Wt. & Tare: 29-38
\ .
3 3/4 (.75) 305“ 5 /Y2TTare Wt.: i A
A
i 1/2 (.5) 39? LHygroscopic Moisture %: 3
3/8 (.375) -6 Correction @ 20:-_b  Meniscus = __0
Specific
£4 ¥%3. 9 Gravity: 45 7 (Hydrometer = 152H)
$/3.0 Time |Temp [Actual |(Diam. %
£8 ) (Time){min. C [Reading] (mm) |Finer
=210 Sé - 9:2L ol 27 | 9
i16 129072 9-14 ol 2y | 2Y
#30 /385, /0 9:5 5| 24 | Al
£80 14197 237 6ol 24 | 1%
,__£100 /42 88 3 250" .5
£200 /76.3¢ T lygg0]cY 10

Print test summary? @/ N



PARTICLE SIZE

Date: < IsA Project No.:__ 2/~ L3463 (Graduate No.: )
Sroject: [__w-, O\( /' =€ va Lp mw cu @D <z
N
Location of Sample: Lo M 295-) /3 ~/5- ?/)
Sample Description:
USCS: AASHTO: LL: PI1:
Remarks:

l(client) . /‘701‘_{-/7«.,/c Co;«."fcuf[%)}‘/z'fz;

Lry Derityfped) s 72.5

2 3:sanmple no. ﬂaro.s/‘f,y PO, 537 4;
| Vo Specifizﬁfion? Mechanical Analysis? Hydrometer Analysis?
N Fig.__ '\ Y / @/ N /' N
3 (-200 Only? Y /GD ) (Hydrometer No. 70-6725 )
L After
i Initial Wash - Split Sieve
Dry Sample Dry Sample .
& Tare: <387 & Tare:_ 113.70
S
Tare (+10): 2.077 ‘ {7 Tare (-10): /23.02
(Use Cummulative Basis for Calculations!)
Cummul. Wt. % . Hydrometer
Sieve Retained Finer Sample Wt.: 50.03
:\’ 1 1/2 (1.5) - Moist Wt. & Tare: 3/-2¢
;:1 1 — Dry Wt. & Tare: 31
A
N i3/4 (.75) — A8 Tare Wt.: 164
A
X |1/2 (.5) 207 L Hygroscopic Moisture %: .
3/8 (.375) S-% Correction @ 20:-_©  Meniscus = __0
Specific
#4 /2"0 Gravity: ®. 5/ (Hydrometer = 152H)
3? Time |Temp |[Actual |Diam. %
#8 /6‘ (Time) {min. C |Reading]| (mm) |Finer
£10 1737 G:2M of &Y C
£16 /2 3,§5- 4:26 2 1«..{ ‘(1)-5
30 [24.25 G:29 5 Ay 3s
440 /24,53 g:39 151 24 | A%
450 /24.99 g5 30|44 | 29
280 1254 Jotty 60 ,2(,/ k)
£100 /25772 IRV 250 ;S l‘-J.S
2200 /27,14 N T B L

Py
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PARTICLE SIZE °

75

Date: «/vB: Project No.: Z2/-02963 (Graduate No.: <O
o froject Ao, P252TF

droject:_ 'emr ol s 7L ' =

Location of Sample: L O Ay o055 <3—~ 5'-’7/,)

Sample Description:

USCS: AASHTO: LL: PI:

Remarks: K

1(client): L 7o) sFere Gt (D) TV 2: Dry ﬂ-e—.‘;,‘fy,éc» . /390

3:sample no._Asros7y . /87 4:

Fig. H

Specificat’ion? Mechanical Analysis? Hydrometer Analysis?

~ Y /® @/ N D/ N
3 (-200 Only? Y / (Hydrometer No.Z0:6725 )
After
N Initial Wash - Split Sieve
¥ Dry Sample Dry Sample .
& Tare: _ 508.3 & Tare:__ |S.M7
/%Tare (+#10): /Of.fD /43 Tare (-10): /O7~8q
(Use Cummulative Basis for Calculations!)
Cummul. Wt. % . Hydrometer
Sieve Retained Finer Sample Wt.: S0-03
z 1 1/2 (1.5) 78S. S© Moist Wt. & Tare: 35.37
Nt
x 1 229.2 Dry Wt. & Tare: 3518
d 299
S oi13/4 (.75) -8 30k Tare Wt.: /1-79
N
i 1/2 (.5) 2775 LHygroscopic Moisture %: 3
3/8 (.375) 402 9 Correction @ 20:-_(, Meniscus = 0
Specific
#£4 508.7 Gravity: 2.7€ (Hydrometer = 152H)
Time |Temp |Actual |Diam. %
#8 S6o - Y (Time) {min. C |Reading| (mm) |Finer
410 57-9 G 0] A4 =
516 /73, 81 4:12 o A Mg
#30 /19.07 94:25 5| 4| &
440 /20,75 3539 150 | 1Y
450 /22. /5 A s0| #4 | 10
£80 /23. %1 i sol M | 1Y
#100 /24. &6/ N 250 + I
2200 /'2¥97 i |1440] Y 4

Print test summary? (’?)/ N



N7/ 7™M LABORATORY THINWALL TUBE LOG™

client__. P M szﬂ_@ﬂ_ ATEC p\mjec,.No.' 2)-02 4.3
Prcmact__lL 044/ . Client Job N; I .
Location __ ﬂ Ddte 5— é ?/ |

_ Boring No ﬂle No Depth _____ft. Recovery___ —in.
Ground Surfcce Elevanon WO ; Datum - Logged By
Scale, . T ' P :
inches Soil Description Laboratory Tests/Remarks
B 0 . . . . :
‘ N W A .00"
] | %w 1.3¢” :
- ' ! Id:r e wup 566.7 F
i | . i
] _ J%’m»);&fﬂx 2446, 2 |
- {2 — -1 i
] 1 §
1 H WATER CONTENT i
] - Can No. }07 .
- 18 d Weight - Wat (Gm.) 774 11
. T Veight - Dry (Gm.) (oq 24 !
4 : r_ Weight Water (Gm.)
i | Weight Can (Gm.) ’ Q,fi@_ |
' ' Woeight Solids {Gm.) iR r
1 | Moisture (%) / !p. ‘[ W
] I | UNIT WEIGHT i
- 24 a Diameter - Av. {in.) /34
1 i T T Area - Av. [§3. em)) 1
7 ~ T ‘ - ' Height (in) ;, o? |H
1 H o A o Volume (cu. em.) 197.06 |1
4 | ['7’.' 'f Weight - Wet Gm.] =2 /{,4/1,/ |
i 2 5 [ Waeight - Dry (Gm) 227
.-_ 30 W\\ _ 7 Density - Dry (Lbs./cu. ft) /&




ATvEC Associates, Inc.
\Y - -

Client__EQM Mo‘lﬁ W :

LABORATORY THINWALL TUBE LOG

ATEC Project No. _2/= 09 46 3

Client Job No.

Project L% 0‘\/

Location
‘BoringlNo. WOZS SampleNo.

Ground Surface Elevation

Date __-1-30-9/

inches
- O

Scale, |’

Soil Description

I—r

) I | - {

.

Depth ft. Recovery_____ in.
Datum Logged By
Laboratory Tests /Remarks
| -
e |
Py |
WATER CONTENT , !
Can No. 6)0-2 g
Weight - Wet (Gm) 19478 11
Waeight - Dry {Gm.) 47.¢6 |||
Waeight Water (Gm.}
Weight Can {Gm.) 20 84
Waight Solids (Gm.) -
Moisture (%) /0.4 I
UNIT WEIGHT i
Uiameter . Av. (in.) I
Area - Av. (S3. cm.) 1
Height (in.) ' 1
Volume [cu. cm.) ,' H
Waeight - Wet (Sm.) /|l
Waight - Dry (Gm.) /
Density - Dry {Lbs./cu. ft.) ><

— 30




A,g,v AT | LABORATORY THINWALL TUBE LOG

Chem EE M Nn% W —  ATEC P}ojecf No. &=024é&3

Prcneci ) M 04/ ~ Client Job No.

Loccmon v _ Dute ;"‘C‘ ‘7/
. Boring No. o "Sample No.' | v. _._“ .Depth ft. Recovery — _‘ in.
‘Ground §uujfa‘<":-e-EAlevation Miv- 0“/5 __ Dotum _ Logged By

ﬁ,c:;,':; Soil Dés¢f.ib'tion‘ | ‘Lbﬁdrotoryh‘l‘ests/ Remarks

) i

i H Q.,M,;d S Abw= 598" :
1 | o |.38" *
| . | vi0d 49). é | |

] - - M"uﬁw 247, :

1L

’ 1 1
- '2 -1 - 1
5 WATER CONTENT ]
1 3 Can No. Loz {1
— 18 — - Woeight - Wet (Gm.) 63' "// g
. . Woeight - Dry (Gm.) LH.O‘* |
. : Weight Water {Gm.) |
4 E Weight Can {Gm.) 20,90
' ‘ Waeight Solids (Gm.) | i
i ‘Moisture (%) i/ ) /
] 3 | UNIT WEIGHT . i
244 T /-’\ Diameter - Av. (in.} / 35 f
1 i B ’i'y \ Areo - Av. (S3. cm ] 1
T g / ) > Height (in.) 2. 72 |H
- ‘ P i Volume [cu. em.) / v6,5 7
- 79 . H
i O~ 7 /| Waight . Wet (Sm.) 193, 70|

5 i \\k/ Weight - Ory (Gm) - | /64,35
Density - Dry (Lbs./cu. #t) 62" 7

— 30




Al LN Aamucm, u l\.-.

V.

Client EPM A/M m

LABORATORY THINWALL TUBE LOG

Project L&%(_a.‘/

Locohon

. Boring No

“Ground Surfoce Elevcmon My~ 0"}5 'B

Sumple No.

Depth
Datum

ATEC Project No. 2/-0246>
Client Job No. _ '

Ddte g’é "9/ _

ft Recovery_________

Logged Byz___

Scale,
inches

—~ O

Soil Descfii:tion .

Laboratory Tests/ Remarks

- 30

L

i of

e 5.98°

wisid o diof 1y |- 28

W A 2] = 494.3

JMMP = #5

WATER CONTENT

f72

Can No. e
Waeight - Wet (Gm] 24.4
Waeight - Dry {Gm.) 51.75
Woeight Water (Gm.)
Weight Can (Gm) 25.08
Waight Solids (Gm.) | 1]
Moisture (%) yz. 5
UNIT WEIGHT
Diameter - Av. {in.) /. 3
Area - Av. (53. em)
Height (in.) = 7f
Volume (cu. ecm.) /9657
Weight - Wet Gm.} Zlfz'lfz
Waeight - Dry {Gm.) /70,22
Density - Dry (Lbs./cu. ft) 72.5




oL 3 o d Aamuct:b, [T] [ S

\ 4

LABORATORY THINWALL TUBE LOG~

Cllent Eﬁm NO‘}#W

Pro;ect

Locohon

ATEC Project No, 2 /-02%6 3
Client Job No. _

Date I ‘é"' “7,/ |

Bormg No

Somple No

Ground Surface Elevotlonﬂ W OSS

Depth — ft Recovery______ _in.

Datum Loggéd By

Scale,
inches
- O

S&il Descri"bﬁon _

| L.aborotoryaTests / Remarks

— 30

L

' o

H
Can No. 5 21 s
Weight - Wet (Gm.) AR 3‘4 1
Weight - Dry {Gm.) 112.9¢
Weight Water {Gm.) |
Weight Can (Gm.) 25- . /5 [
Waight Sclids (Gm.) il L
Moisture (%) 4L
UNIT WEIGHT 1
—— Diameter - Av. (in)) /,S(Y 1
| Area - Av. [S3. em.) 1
oonl ™ ’ /{ 4 Height (in.) 6. 00 H
Volume [cu. cm.) /Y7 %6 |H
D' Ja Weight . Wet (Gm.) 33"7’.?7 ]
\ » hed Waight . Dry (Gm.] . 327.4Y |
T~—— Density - Dry {Lbs./cu. ft] /39.0

Zibe .00
%Z;wjm/%~ N

M"q/ Adr vadd 60/. G ' ~

M‘cjmﬁm 2. e |

WATER CONTENT




SPECIFIC GRAVITY

SOIL

PROJECT L{n’b oteL xo. V- 024k%2
CLIENT__FZAM  N. (. TECHNICIAN [ S T
SAMPLE
TEST (ASTM NO. & TITLE)
DATE__ ‘D, -4/ _
Sample no. M V/ O /‘5’
Pycnometer no. -'l 5~ {
Pycnometer 'wt. H (’;/ . 52

Pycn+wter wt. :"—7 \/3 '4

cample e, 709.¢
Water temp. (C) .;- '/
Tare no. “‘lO
Tare wt. ‘07. H
Dry samplet+tare wt, 5? «2—1

Dry sample wt. TR
Correction factor K p. 5493

(| el
SPECFIC GRAVITY (20 deg.) 2,70l 104




SPECIFIC GRAVITY
SOIL

PROJECT L ez =2 NO., 2/ 0T &6D

CLIENT SR e, TECHNICIAN

SAMPLE

TEST (ASTM NO. & TITLE)

DATE__ 5 -6—%

Sample no. M’\N 0 5;/5

{
—
Pycnometer no. /3 j
2
Pycnometer wt. /79.5-)
Pycn+wter wt. (07(0 ?
Pycn+water+
sample wt. 70/,3
Water temp. (C) )3
Tare no. /5_0
Tare wt. f07-5?
Dry samplet+tare wt. =77
» G Cl‘]
Dry sample wt. > b
Correction factor K NEAE
08 2 £
O oo
SPECFIC GRAVITY (20 deg.) ~ T DA~




SPECIFIC GRAVITY
SOIL

J
PROJECT //m‘z cle no., A1 0243

- o —— p——
CLIENT Ldiya M C. TECHNICIAN [ €I

SAMPLE

TEST (ASTM NO. & TITLE)

paTE. 22— (=41

Sample no. M‘\'\/ O QS“ ;):/

Pycnometer no. )5,
Pycnometer wt. 17&53

Pycn+wter wt. 076?

Pyvcn+water+

sample wt. 7ot 0
Water temp. (C) an
Tare no. 14Lf
Tare wt. IO@Q4
Dry sample+tare wt. ll’[; Olf’

Dry sample wt. .o
Correction factor K §3°:

Ot 2

i A

3 -~

SPECFIC GRAVITY (20 deg.)




SPECIFIC GRAVITY

SOIL
PROJECT Z{nl oL vo. Alp2yi3
CLIENT sem M. C. TECHNICIAN_ Tt
SAMPLE
TEST (ASTM NO. & TITLE)
pATE_ 2 - (-9 RS
Sample no. MW o5&
Pycnometer no. )5 I
Pycnometer wt. '78 - 53
Pycn+wter wt.. (”7 6-?
cample we. | £%9.0
Water temp. (C) 238
Tare no. ) 5 %,
Tare wt. ,Oé')L/
Dry sample+tare wt. (.
Dry sample wt. LAY
Correction factor K L3297
TSE: L.

~

SPECFIC GRAVITY (20 deg.) ~ TERNT




ERM-North Central, inc. lor]

Q Sample Chain of Custody
W.ONo: Project Name: Ky ?
025271 Lewz o RTfeg AFTAN
DK ¥ ASER Nur:'ber & 4‘&, &
ERM C| G Containers ¢ N K
Sampe | Dae | Tme | O | R Station Locabon &/ E Remarks
M| A * 6
Number P| B v/ S/ MATR X
Lo-mw™],, »
g mo‘{‘”fi/ aﬁ);!,o X MOUITOQZ\;(?” ﬁ’g‘ SHAL o0 [ \/ <oil_
L wot D1 TOR NG
n.bm of"’/m-/q, 0%:30 X i wr:.u 5 SHALON ( v’ <o
}o -muwesl . Mo IToR M-
s | es/a|0?: 30 | el S SHouen | | V] S
SAMPIES Teep To P
§>..q>¢¢§ SHPPEE Vi
T Ex  Ano.. Eandsile
2 Avee , |opsseres |
Sagdg Relinquished by: Date Time Sample Received by: Date Time Reason for Transfer
A,KZ/,///% /f/‘h (BOD s AL 32/

COPIES: W )Mmmmymd\mﬂbm Yelow copy retained by laboralory. )mybbe. od to ERM for fles. Pink copy retained by sampler. Gold copy exra capy @ Pd



ERM-North

Central, inc.

\/

Sample Chain of Custody

ONo.: Projed Name:
WONe 0252j_f lave D 9
Sampler. Number
e I ol ’*‘/«f‘ /f‘ fvf
— cl 6 Containers /0¥ | ~
Sampe | Daw | Tme | O | R Staion Locagion S A Remarks
Number P|B ~/ \o/ ¥ Magre x
T EE>N
* Jr?/l/(i/ m/5 K Moyrrvnm/,( UQA« a/5mm—-’ 3 | ! ’ SO/
A SapeS lesT> o
1o
S/‘”W v Frd A‘T@f Lp,wmuﬂ
s BI19462 5353
W meu;ﬂed by: Date Time Sample Received by: Date Time Reason for Transfer
(o \3tfs, | 1yi2e £ Lok A 312

COPIES: W

Nelow o ccompany sample shipment fo kboratory. Yellow copy retained by laboratory. >tpytobaL d 1o ERM for fles. Pink copy retained by sampler.  Gold oopy extra copy ¢ )ad



ERM-North Central, inc.

271-02 Y63
| o= 4

——

Sample Chain of Custody

W.0.No.: 0252 I Projed Name: [ - O, -

- G .

ERM

Sample Date Time
" Number

TEOO

Station  Location

Remarks

G
R
A
B

Vi 3t \yzoe] | X| Lo-mIg4s
X

SOl

S vl 3falizoo

Lo -MM//@’4S~D 3

A Samples

el 20

4% . Sinrre>  via Fep

Ex 1D A-ré‘c,, oDt tord

Ainsrec +, BAYIZS S

Samgfe)Rjquied by: | Date | Tme | Samplo Recswedby: | Date | Time Foason Tor Tranclr
M—-—-—- ﬁ/"; /SO 2 B2 319~

COPIES: W.

45

ielowccpies .ampany sample shipment 1o laboralory. Yellow copy retained by laboratory. }mytobera 410 ERM for files. Pink copy retained by sampler.  Gold copy extra copy & E



ERM-North Central, inc.
Sample Chain of Custody

W.ONo: J— Projod Name. Lave O
e —Dee (SETT
ERM cC|G
Sampe | Dae | Time Sl 2 Staion Location Remarks
Number Pl B _/anu(
munzs | 4fesfr 2245 | X| Mosworro b Miw07s Sore
"ﬁ&ﬂnz__m_iz__
1 Sthrree Feb Ex 1o ATE'L
AnBlee #QI‘E{ 625342
1 SHIPMeNT <M
TRIS 15 THE (AST SAnfLE
Senr Zesuurs LOPDJ  cetun
Sapple Pelipquished by: | Date | Time Sample Received by: Date Time Reason for Trangfer
/ﬁ.L 7///3’ ¢ /65~ Jo‘-tér 2 L v—=6 00

COPIES: W )ebwm ~oompany sample shipment fo kboratary. Yelow copy retained by labordory. ‘}pylober\ od 1o ERM for fles. Pink copy retained by sampler.  Gold oopy extra copy & )i
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